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(54) COCTAB TOnJIMBA 
(57) 

H306peTeHMe OTHOCHTCfl K XWYIHHeCKOM 

npoMbiujneHHOCTM. (IpeAnoweHbi cocTaBbi 
Toannsa Ha ocHOBe peaKTHBHoro, Typ6nHHoro, 
AH3e/ibHoro, Ma3yTHoro n 6eH3HHOBoro jonnm. 
CocTaBbi coAepwaT 6a30Boe TonnnBO, no 
MeHbiuefl Mepe oaho ropKwee 
CnC-coeAHHeHMe, coAepacamee KwcnopoA, w no 
KpafiHefi Mepe oaho coeflkiHeHne Meranna win 



aneMeHTa, BKnioMan coeAHHeHun, flBJiflK>mnecs? 
ero HeopraHUMecKMMH n op ra h umecKH m h 
n po M3BOAH bi m n b KonkmecTBax, yjiynniaiomux 
cropaHne. TexHUMecKHfi pe3yjibTaT - no/iyneHne 
cocTaBa MeTajijicoAep>KaLAero Ton/WBa c 
ynymueHHoii CTpyicrypofi cropaHkifl, 
o6ecneHHBaioa;evi yBennneHHyK) cKopocTb 
ropeHMfl n noHM>KeHHyto TeMnepaTypy OKuraHnn. 
13 3.n. cfwibi, 3 ta6n. 
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(54) FUEL COMPOSITION 

(57) Abstract: 

FIELD: chemical industry, fuels. 
SUBSTANCE: invention proposes compositions 
of fuel based on reactive, turbine, diesel, 
mazut and gasoline fuels. Compositions 
comprise the basis fuel, at least one fuel 
oxygen-containing cnC- compound and at 
least one compound of metal and element 
including compounds that are inorganic and 
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organic derivatives and taken in amounts 
improving the combustion. Invention provides 
producing metal-containing fuel with the 
improved structure of combustion and 
providing the increased rate of combustion 
and the decreased combustion temperature. 
EFFECT: improved quality and properties of 
fuels. 14 cl, 3 tbl 
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H3o6peTeHne othocmtch k ropiom/iM 
coeflMHGHUflM, npeAHaaHaMeHHbiM atia 

peaKTHBHOM Typ6MHHOi4, AH3e/lbHOM, 

6eH3MHOBoR m Apywx CMCTeM cropaHMH. Eonee 

KOHKpeTHO OHO OTHOCMTCfl K yHMKaflbHOMy 

cnoco6y OKMraHMH b napoBoPi (paze, b kotopom 
npMMeHeHkie KOMno3ML4M& TonnMBa m 
coeAfiHeHMft MeTannoB c BbicoKotf TennoTOM 
3HTanbnnn no3Bon«eT ynyMWMTb cropaHne, 
CHH3MTb TeMneparypy oKviraHkm, noBbicMTb 

Ten/lOBytO 3Cfx})eKTMBHOCTb, SKOHOMMMHOCTb 

TonnuBa m yMeHbiunTb BpeflHbie BbiAeneHnn. 

H3aecTHo BicnioMeHMe b ymeBOAopoAHoe 
TonnnBO coeAMHeHMv^ MeTannoB, b tom Mucne 
pa3nnMHbix opraHOMapraHi^esbix coeAHHeHMfi, b 
Ka^ecTBe aHTMAeTOHaTopoB (HanpuMep, 
MeTwni;nKnoneHTaAMeHnnMapraHeuTpMKap6oHM 
n - MMT n AP ). cm. naTeHTbi CliJA 2818417, 
2839552 h 3127351. npuwieHeHMe 
opraHowiapraHueBbix coeAMHeHnK b 6onee 
TaacenoM TonnnBe, b nacTHOcni b yronbHOM n 
AH3enbHOM, a raiOKe b aBnai^MOHHOM ronnnBe 
Arm peaKTMBHbix ABMraTenew, TaioKe M3BecTHO m, 
KaK npeAnojiaraeTca, no3BonneT yMeHbiiiMTb 
AbiM n Bbi6pocbi TBepAbix MacTMLj. Cm. naTeHTbi 
CliJA 3927992, 4240802, 4207078, 4240801. 

HecMOTpa Ha to mto opranoMapraHLjeBbie 
coeAHHeHup ABnaiOTCfl a ht n a©to HaTo pa m m h 
o6naAaiOT ApyrnMM aoctom h CTBa m m , mx 
npuweHeHMe b y rn e boao po ah om TonnnBe 
co3AaeT [\er\h>m pHA Apyrux SKonon/mecKMx u 
npaKTMHecKnx npo6neM. TaK, TonnnBO Ha 
MeTannnMecKO^ ocHOBe npn ojcuraHUM o6pa3yeT 
OKCMAbi MeTannoB. B cnynae 
opraHOMapraHL\eBbix coeAMHeHHM 
cooTBeTCTByjoii^ne MeTannnMecKne nacTni^bi npw 
oKwraHnn b yrneBOflopoAHOM TonnnBe o6pa3yioT 
BpeAHbie m>Kenbie okchah MapraHi^a (Mn 3O4 m 
Mn 2 03), KOTopwe noxpuBatOT nejanw 
ABuraTenn, cMCTeMbi OKMraHMfl, Typ6nHbi, 
BbixnonHbie noBepxHoc™, KaTann3aTopbi 
BbiAeneHMfl/Bbixjiona m t.a., Bbi3biBa«, 
HanpuMep, paHHioio ycTanocTb, OTKasbi, 
Hpe3MepHbiM M3hoc, cnei^n^MHecKMe BbiAeneHkm 
MeTannoB, BbiAeneHkin yrneBOAopoAOB c 
AnnreribHbiM cpoKOM paanoKeHun m t.a. Cm. 
naTeHTbi CLIJA 3585012, 3442631, 3718444, a 
TaioKe mom naTeHT EPO N 0235280. 

BpeAHoe oca>KAeHne MeTannnnecKvix 

KOMnOHeHTOB XOpOLLIO M3B6CTHO M paHee 

npeACTaBfiflno co6om npaicTMHecKyio npo6neMy 
b nx ncnojibsoBaHMM. TaK, HanpuMep, 
oca>KAeHkie oKCMAa MapraHua Ha peaicTMBHbfe 
ABuraTenn, Typ6MHbi m t.a. b TeneHne 
AnMTenbHoro BpewsHM 6bino maBHbiM 
npenflTCTBkieM Arm McnonbsoBaHMH MapraHija. B 

CBH3M C npOHHOCTbK) OCa)KAeHHb!X COeAMHeHMM 

MapraHLja 6binM pa3pa6oTaHbi pa3nnHHbie 
cnocoobi cneLjuanbHO Ana yAaneHum TaKMx 
okcmaob c peaKTHBHbix ABwraTenefi. Cm. 
naTeHTbi CUJA 3556846, 3442631, 3526545, 
3506488. K co>fcaneHMK>, M3-3a Hecnoco6"HOCTM 
peiUMTb 3Ty 3aAaMy npMMeHeHne MeTannoB b 
AaHHOM o6nacTM 6bino npaKTunecKM 
ocTaHOBneHO, a a/ibTepHaTHBHbie BapMaHTbi 
orpaHMMeHbi oneHb hm3ko« KOHi^eHTpai^neM 
MeTanna. 

HaTeHT CQJA 4600408 (BbiAaHHbi* B 1986 
roAy) onwcbiBaeT oahh h3 

anicvinc|)eHnnKap6oHaTOB b KanecTBe 
aHTMAeTOHaTopa. B naTeHTe 4600408 
OTMenaeTCfl ynoMflHyTayi Bbiuue npo6neMa 
opraHOMapraHL\eBoro okcmas m onucbiBaeTcw 

COCTaB, KOTOpbIM He AOTDKeH coAep>KaTb 
opraHOMapraHi^eBbix coeflMHeHMM. 
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riocKonbKy cnemianncTbi b a3hho^ o&nac™ 
AaBHO ocTaBuriM HaA©>KAbi ct)yHAaMeHTanbHO 

DeUJMTb BOnpoC 0 B03M0>KH0CTM CKViraHMfl 

MeTannMHecKnx KOMnOHeHTOB m b TeneHMe 
onpeAeneHHoro BpeMeHM yKa3biBaxiM Ha 
HeAonycTMMOCTb HariMHMfl MapraHi^a b 6eH3MHe, 
He coAepxameM Terpa3TnncBHHL\a, y npaianKOB 
AaBHO nponano xename oTAen^Tb MMT ot 
npnMeH«eMwx cBUHL^oBbix Ao6aBOK. Cm., 
HanpuMep, eBponeiteKyto naTeHTHyio 3aflBKy 
91306278.2, KOTopaw othocmtc* k 
"HeCMMMeTpMMHblM Ana/iKMnKap6oHaTHbiM 
ToruiMBHbiM Ao6aBKaM" m npn3HaeT 3Ty 
peanbHOCTb, onMCbiBaa TeTpa3TnncBMHei4, 
TeTpaMeTMjicBMHei4 m 

UMKnoneHTaAMeHM/rrpMKap6oHMnMapraHeu b 
o6meM KOHTeKCTe, He npeAnonarafl 
Mcnonb30BaTb mx He33BMCMM0 oamh ot Apyroro. 

3a«BMTenb OTKpbin hobwm Knacc 
coeAMHeHMM Ann BbJCOKOSHepreTMHecKoro 
HM3KOTeMnepaTypHoro OKuraHMfl n cnocoooB nx 
Mcnonb30BaHMfl, npn stom 6bina Ha ma© Ha HOBan 
cf)opMa OKuraHMfl, HasbiBaeMan Aanee 
oKMraHMeM b napOBOM 4>a3e. 

CyTb M3o6peTeHM« 3anBMTeriH 3aKTiKwaeTCfl 

B OTKpblTMM MCTOMHMKa 0>yHAaMeHTaJlbHO^ 

npo6neMbi, KacaiOLneMCfl TpaAMi^MOHHoro 
cnoco6a OKuraHMA m ncnonb3yeMbix Ann 3Toro 
coeAHHeHMM, a MMeHHo HeAOCTaTOHHoe no 
cpaBHeHMio c MAeanbHbiM cropaHMe npoMCXOAMT 

M3-3a OTCyTCTBMfl OAHOBpeMeHHOM 0nTMMM3aL^klM 

cKopocTH ropeHMfl npu OKuraHMM m 
TeMnepaTypw. 

FlyTeM SCjxjDeKTMBHOrO nOBbllLieHMfl CKOpOCTM 

ropeHMfl TormMBa npu cHM>KeHMM TeMnepaTypbi 
OKuraHHA 3aHBHTenb He TO/ibKO perynnpyeT mjim 
npeAOTBpau^aeT o6pa30BaHne Han6onee 
BpeAHbix BbiAeneHuR, ho m BbiCBo6o>KAaeT 
TennoTBOpHyKD cnoco6HOCTb ToruiMBa. 
BseAeHHbie MeTaruiMMecKMe KOMnoHeHTbi (cm. 

HM>Ke) CTaHOBflTCfl OCHOBHblM 4)aKTODOM B 

hobom mmctom "BbicoKosHepreTHHecKOM" KJiacce 
HM3KOTeMnepaTypHoro peaKTMBHoro m mhoto 
TonnMBa m b npoLjecce oKMraHnq, kotopwm 
paHee orpaHMHMBan Mcnonb30BaHMe MeTan/iOB 
TonbKO b KaMecTBe Ao6aBOK mjim areHTOB. 

no cyii^ecTBy, 3aflBHTerib OTKpbin 
yHMKanbHyio cf)opMy oKMraHMH, a TaioKe 
oTHOCRiUMecfl k Hew cnoco6bi m cocTaBbi. 
Pa3/iMMHbie cnoco6bi m cocTaBbi b 3HanMTenbHOM 
cTeneHM BKnioMaiOT onpeAeneHHbie XMMMnecKne 
m/mjim MexaHMHecKne cTpyicrypbi/cyecTpyKTypbi, 

KOTOpbie OAHOBpeMeHHO 1) nOBblLUaiOT CKOpOCTb 

ropeHMH m 2) yMeHbiuaioT TeMnepaiypy 
c>KnraHMfl, npM stom MMeeT MecTO BbicoKan 

CKODOCTb BblCB060>KAeHM« BenMHMHbl, KOTOpa« 

MOweT 6biTb M3BecTHa KaK CBOObAHan 3HeprMfl c 
conyTCTBy ioium m CHMKeHneM BpeAHbix 
BbiAeneHMM, noBbiiueHMeM mou^hoctm, 
3K0H0MMHH0CTM TonnMBa, npo6era m t.a. 

nepexoAHbie m u^enoHHbie MeTannbi, 
i4enoHH03eMenbHbie MeTannbi, ranoreHbi, 
aneMeHTbi rpynnw MIA m nx cMecvi (HasbiBaeMbie 
Aanee "MeTannaMM" MnM "MeTannMHecKMMM 
KOMnoHeHTaMM") flanaiOTCfl aapom M3o6peTeHMfl 

3aflBMTej1fl, KOTOpoe OTHOCMTCJ1 K OKHraHMIO B 

napoBofi o>a3e. 

TaKoe oKMraHMe npeACTaBnneT co6om AaBHO 
OKMAaeMoe peiueHMe He TonbKO 
ycoBepiueHCTBOBaHMn neonTMManbHoro 
oKuraHMfl TonnMBa npw OTcyTCTBMH MeTannoB, 
ho Taiwe m AaBHO o>KMAaeMoe peiueHMe 
npo6neMbi okcmaob MeTannoB. G6a ohm 
flBnnioTCfl eAMHbiM peiueHMeM oaho« m toC^ we 
npo6neMbi m npeACTasnniOT co6om ocHOBy 
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H3o6peTeHHfl, k KOTopofi 3aflBnrejib Ao6aanaeT 
MH0)KecTB0 cocTaBOB m cnoco6oB. 

HUCTOe TOn/lMBO COAep>KMT TO/lbKO 

cx>eAMHeHMfl co CTpyiaypoM noBbiiueHHoro 
cropaHUfl ("CnC") m MeTajuinMecKne 
KOMnoHeHTbi u Ha3biBaeTCfl Aanee TonnnBOM 
die. TonnMBO CriC MoxeT coneTaTbCfl c 

TpaAHL|HOHHblMM BUflaMM TOfUIMBa HJ1M 

TonnnBHbiMH Ao6aBKaivin. TaKan KOM6nHai^nn 
Ha3biBaera Aanee cnc/AononHHTe/ibHoe 

TOnjlUBO. 

flpyrne bmaw hmctoi-q TonnuBa m cnoco6bi 
BKnioMajoT cpeACTBa AOCTHweHna noHMweHHOM" 
CKpbiro« TennoTbi napoo6pa30BaHMH ("CTH") 
n/nnn noBbiLueHHOM ckopoctm ropeHMfl npn 
HanMMkin coeAMHeHM^ CI1C, cnoco6cTByioLHMx 
yAOBJieTBopeHwo yKa3aHHoro rpe6oBaHMfl, kuin 
6e3 hmx. TaKne BHAbi TonnuBa Ha3biBaiOTCfl 

"MOAMC{)kIl^HpOBaHHblM TOnJlMBOM" MJ1M 

AononHMTeribHbiM ToirnnBOM. K 

MOAMcf)HL\npoBaHHbiMy TonnnBy othocatch 
oTAenbHbie BHAbi TonnuBa, KOTopbie 
MOAHct>ML^npoBaHbi b cooTBeTCTBMM c 3aAanefi 

H306peTeHHH 3aHBMTejlfl. 3TM BHAbi TCTLTIHBa 

HMeioT ynymiieHHyio CTfl n/nnn cKopocrb 
ropeHMH ("CP). yjiymueHwe stmx napaiweTpoB 
o6ecneHHBaeTCA nyTewi M3MeHeHMfl cocTaBa 

COeAMHeHMM, BKHfOHafl MOAHCf)HKaL\WKD 

KOMnoHeHTOB h TeMnepaTypbi neperoHKH. 
OAHaKO MOAuefcML^poBaHHoe TonnnBO o6biHH0 
He cx>Aep>KMT die n/nnn MeTannM^ecKMX 

AODaBOK. 

flononHMTejibHoe TonnkiBo o6bMHO 
npeACTaBJiHeT co6om TpaflMLjMOHHbie BHAbi 
TonnwBa, KOTopbie MoryT 6biTb 

MOAHCjDHL^HpOBaHbl MflM He MOAMCjDML|HpOBaHbl 

nepeA Ao6aBneHneM b TonnHBO die. 

CocTaBbi m cnocoSbi, ncnonb3yMDU4ne 
TonnHBO die, CnC/AonojiHHTe/ibHoe TonriMBO 

MJ1M TOnbKO MOAMCf)Ml4HpOBaHHOe 

Aono/iHHTenbHoe TonnMBo, a TaiOKe onncaHne 
nepTewefi m cjwryp 1-8 npMBeAenbi b 
npeAcraBneHHbix Me>KAyHapoAHbJX 3a«BKax 
PCT/US95/02691 m PCT/US95/06758 m bo Bcex 

OTHOLLieHHHX ABilfllOTCfl MX HeOTbeMneMbIMM 
MaCTflMM. 

H3o6peTeHMe 3 aHBMTenfl othocmtch k 

peAKOM 0OpMe OKMraHHfl, M3BeCTHOM K3K 

oKuraHne b napoBofi c£>a3e. 

Eahhctbo M3o6pereHMfl 3a*BMTen* 

OCHOBaHO Ha 3TOM OTKpblTMM M peilieHMH 

4)yHAaMeHTajibHOM npoGneMbi c>KMraHH«. Oaho 

3T0 M306peTeHMe OXBaTblBaeT MHOKeCTBO BMflOB 

ToniiMBa h cHCTeiw oKMraHMfl, BbireKaiounHX M3 
Toro xe caMoro OTKpbiTHR Cm. noAaHHbie mhom 
Me>KAyHapoAHbie 3a*BKM Ha M3o6peTeHne 
PCT/US95/02691, 3aflB/ieHa 2 MapTa 1995 rofla, 
M PCT/US95/06758, saaBneHa 31 Man 1995 
roAa, npMBeAeHHbie 3flecb b KanecrBe ccbiriKM. 

M3o6peTeHne 3aflBMTena othocmtca k 
TonnnBy KaK coAep>KaiAeMy, tqk h He 
cc-AepwameMy MeTannbi. OAHaKO npM 
3Ham*TeJibH0 yjiyMiueHHbix 3a«BHTejieM 
ycnoBkiflx c>KMraHHfl npwvieHeHHe nepexoAHbix m 
menoMHbix MeTan/iOB, menoiHoseMeJibHbix 
MeTarmoB, ranoreHOB, sneMeHTOB rpynnbi MIA m 
mx cMecM (Ha3biBaeMbix Aanee 
"MeTannMMecKHMM KOMnoHeHTaMM") 
HacTOflTeribHo peKOMeHAyeTc«, nc-CKo/ibKy 
MeTan/ibi CTaHOBflTCfl Baxo-ibiM m 
cmji bH o Ae m ct By jou^M m cfoKTopoM b npoL(ecce 
OKMraHMfl, a He npc-CTo Ton/iMBHOM Ao6aBKOM. 

3anBMTe^b b o6meM cnyqae ccbi/iaeicfl 
Aanee Ha Tennc-Bofi Koac()4)Mi4MeHT none3Horo 

AeMCTBMfl KaK B era XMMMHeCKOM, T3K M 
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MexaHMMecKOM acneicre, T.e. Ha acpc^eKTMBHocTb 
npoLiecca c>KMraHMfl m KOJiMMecTBO noJie3Hofi 

MJ1M "HMCTOM" npOM3BeAeHHOM pa60Tbl, MHbIMM 

cnoBaMM, Ha cbo6oahyk> 3HeprMK>. 

3aflBMTenb oncpbin paAMKanbHo 
yBenMMeHHbiM TennoBOM K.n.A- m/m^m 
sc})Ct)eKTHBHOCTb OKMraHMfl (mto o6ecneHMBaeT, b 
nacTHOCTM, yBenMHeHMe AanbHocTM no/ieia, 
3kohommm TonjiMBa, pa6oMero noTeHi^Mana, 

H3Ae>KH0CTM, nOA"beMHOI^ CM/lbl, nOJIHOTbl 
CropaHMH M T. A ) no cpaBHeHMK) C 06blHHblMM 

mtim pecrpyKTypupoBaHHbiMM BMAawiM TonnMBa. 

flpM stom o6ecneMMBaercfl cooTBeTCTBMe 
npoMbiwneHHbiM cTaHAapiaM, BicniOMafl 
CTaHAapTbi ASTM, KOTopbie othocatcji k 
onySnMKOBaHHbiM CTaHAapiaM AMepMKaHCKoro 
o6Li\ecTBa McnbuaHM^ m MaiepMajioB, 1916 
Race St., Q>nnaAenb$>m, Pa. 19103. 

M3o6peTeHMe 3aaBMTeji« othocmtca k 

nOBblLUeHMK) 1) CKOPOCTM TOpeHMfl 

HesTM/iMpoBaHHoro TonriHBa, coAep^aiqero 
MeTann, no oTHOLueHMio k TpaAMi^MOHHbiM BMAaM 
TormMBa nyreM a) yBeriMneHM^ naMMHapHOM 

CKOPOCTM TOpeHMfl (3a CMeT XMMMHeCKOro 

cocTaBa Cnc, MOAMCf)MKaL\MM npoi^ecca 
AHCTMJinflL|MM m/mjim pecTpyioypMpoBaHMfl), 6) 
yBe/iMMeHMfl Typ6yneHTHoCi ckopoctm 

(XMMMHeCKMMM MJ1M MexaHMHeCKMMM 

cpeACTBaMM) m/mjim 2) CHM>KeHMio TeMnepaTypbi 
oKMraHMfl xnMnnecKHMM cpeACTBaMM, HanpMMep, 
3a cner noBbiiueHMfl Tennorbi napoo6pa30BaHM« 

TOn/lMBa M T.A. MJ1M MexaHMMeCKMMM CpeACTBaMM 

(HanpMMep, ycoBepiueHCTBOBaHHbiMM 
CMCTeMaMM cocna>KAeHMfl mjim CHM^ceHMeM 
TeMnepaTypbi b KaMepe noAaHM B03Ayxa). 

TaKMM o6pa30M, npocTcra, nexau^afl b 
ocHOBe M3o6peTeHMfl 3aflBMTena, nosBO/ineT 

yHMCtDML^MpOBaTb MHO>KeCTBO B33 M M OCBfl 33 H H blX 
XMMMHeCKMX M M eX3H M H eCKMX SJieMeHTOB, 

cBsisaHHbix c noBbiujeHMeM cm m Cr. 
XHMUMECKklE CPEflCTBA 
Hso6peTeHMe 3a«BMTenH BKnioMaeT 

OTKpblTMe KTiaCCa XMMMHeCKMX COeAMHeHMM, 

Koropbie yBejiMMMBaioT CTH m cr. riocneAHee 
npoMcxoAMT, KorAa b npoi^ecce ropeHMfl 
BbiAe/i«K)TCfl HeKOTopbie CBo6oAHbie paAMKanbi. 

3tm coeAMHeHMfl Ha3biBa»OTCfl AaJiee 
coeAMHeHMAMM co crpyicrypoM noBbiiueHHoro 
cropaHMJi mjim coeflMHeHM«MM cnc. 

CBOBOflHblE PAflUKATlbl 

3a«BMTenb OTKpbtn, mto onpeAeneHHbie 
MOJieKynnpHbie cmjiw, B03HMKaioiAMe npM 

OKMraHHM, flBTlfllOTCfl OTBeTCTBeHHblMM 3a 

GbicTpyio A^0cf)y3MK) Tenna m o6pa30BaHne 
peaKTMBHbix i^eHTpoB b HecropesiiiMx ra3ax. 3tm 
CM/ibi OTBeTCTBeHHbi 3a yBeriM^eHMe ckopoctm 
ropeHMR 

OnpeAeneHHbie MoneKynflpHbie cBo6oAHbie 
paAMKanbi, He orpaHM4eHHbie H, H 2 , O, 0 2 , CO, 
F2. F 3l F, N, B 2 , Be, BO, B, BF, AL, ALO, CH 3 , 
NH 3 , CH, C 2 H 2l C 2 H 5( Li, ONH, NH, NO, NH 2 , 
OCH 3 (MeTOKCM paAMKanbi), OCH, OCH 2 m OH 
(rMApoKCMjibHbie paAMKanbi) npeAnonaraicrcfl 
OTBercTBeHHbiMM 3a TaKofl pe3y/ibTaT. 
flonoriHMTeJibHbie CTpyicrypbi cnc BKnioHaioT 
C1, OCOO, COOH, C 2 H 5 OOC, CH 3 CO, 
OCH 2 0, OCHCO m CONH 2 . 

Oam h M3 BapMaHTOB peaxiMsai^MM AaHHoro 
M3o6peTeHMfl 3aicnK)MaeTc« b tom, hto 
yKa3aHHbie paAMKanbi cbo6oaho o6pa3yioTCfi Ha 
paHHMX cTaAMflx npoi^ecca c^MraHMfl 
(npeAnoHTMTeribHo nocne 3a>KMraHMfl m ao 
noriHoro cropaHMA, T.e. HecropeBoiMe napbi 
nocne BocnnaMeHeHMfl); npM stom yKa3aHHbie 



CM 
O 

CO 
CD 

CM 
00 



7J 



oo 
ho 

<7> 
CO 

o 



pa^nKa/ibi b o6uj,eM cnynae RBiintoTcn 

HeCTa6HTIbHblMM M AWCCOUMMpOBaHHbJMM M 
HMeK)T OAMH MnM HeCKOJlbKO CBOSOAHblX UTIM 

Hencnonb30BaHHbix BaneHTHbix sneicrpoHOB, 
KOTopwe Moryr BCTynaTb b XMMMMecicy»o cBH3b. 
Mpe3BbN3MHo wenaTenbHo, mto6w ohm 
AeficTBOBanM kbk ataMBHbie Ljempbi b ochobhoA 
uenHofl peaiojMM ropeHna, b oco6eHHOCTM, ecnn 
ropeHne nponcxoflUT c ynacTMeM 
MeiannnMecKnx MacTMu,. 

flpeflnoMTHTenbHoe okm ramie o6ecneHMBaeT 

BblXOfl 3HaMHTe/lbHOrO KOJlHHeCTBa 

AMCCOl^MMpOBaHHblX CB060AHbJX paAHKanoB 
(HanpMMep, OH, CH, CH, NH n t.a), m/w™ 
HecTa6nxibHbix Moneicyn, n/nnn stomob, 
KOTopue BnocneACTBHM peaccxji^nnpytOT m 
AMCcoukinpyioT b npouecce OKMraHMfl. 3to 
npuBOAUT k 6onee AnnTenbHOMy OKuraHMio, 
cnoco6ocTBy»ou4eMy noBbiweHMio ckopoctm 
Bbixnona M/MnM yBennneHkiK) scfecfceKTMBHofi 
pa6oHefi TeKyMeK cpeAbi. VBenmeme CKopocTH 
Bbixnona no cpaBHeHMio c TpaAMUMOHHbiMM 
cocTaBaMH/cnoco6aMH cocTaBnaeT 2, 5, 10, 20, 
30, 40, 50, 60, 70, 80, 90, 100, 150, 200, 
250, 300 h 6onee npou,eHTOB. 

YBenHMeHHbie ckopoctm Bbixnona, 
AocTHmyTbie 3aflBHTeneM, npeACTaanntoT co6om 
3HaMHTe/ibHoe oncnoHeHne ot nonynaeMbix 
paHee 3HaHeHMM m HBnfliOTCfl cneACTBueM 
coBMecTHoro AeficTBwa cBo6oAHbix paAHKanoB 
3aHBHTenn c BbicoKofi KMHeTHMecKoft 3HeprneM m 
MerannMMecKoro KOMnoHeHTa. flpn ycnoBMHX, 
onpeAeneHHux 3aaBMTeneM, yKa3aHHaa 
KOM6nHai^Mfl npuBOAMT k wpKOMy ropeHwo b 
napoBOM <fca3e (cm. Huwe). 

3a«BMTerib ydaHOBMn, mto a/i* peiueHMH 

3TOM 3aAaHM B3>KHblM (jpaKTOpOM HBnfleTCfl 

rennoTa o6pa30BaHMH yKa3aHHbix CBo6oAHbix 
paAHKanoB. B o6u^eM cnynae 6onee hm3K3h 
rennoTa o6pa30BaHMH flBnaeTCH 
npeAnoHTMTenbHoii. ripneMneMbie 3HaMeHHH 
rennoTbi o6pa30BaHH« yKa3aHHbix cBo6oAHbix 
paAHKanoB o6biHHo cocTaBnaiOT MeHee 150, 
125, 100, 90, 80, 75, 70, 60, 50, 40, 30, 
20, 10, 5, 2 KKan/Monb' 1 . M3 hmx acenaTenbHbiMM 
^BnaioTca 3HaHeHMfl Tennorbi o6pa30BaHM«, 
weHbiune MeM 50 KKan/Monb" 1 , nnn 
OTpHi^aTeribHbie. 3HaneHMfl TennoTbi BHe 3Toro 
A^ana30Ha TaioKe npneMneMbi. >KenaTenbHbie 
3HaHeHMfl TennoTbi o6pa30BaHMH CBo6oAHbix 
paAHKanoB BKmonajoT 34 (CH 3 ), 26 (C 2 H 5 ), 9,3 

(OH), 2,0 (CH 3 0) KKan/Monb" 1 . 

TaKHM o6pa30M, npeAnoHTMTenbHbiMM 

flBnflfOTCfl COeAHHeHHH CflC, KOTOpbie AaiOT 

3HaHMTenbHyio nacTb paAMKanoB CH3, CO, OH 
n/unn CH3O b npoueHTax no Macce b napax 
npeAKaMepHoro ropeHMH. npeAnoHTMTenbHbie 
CTpyioypbi paAHKanoB OH, O, CH 3 m CH 3 0, 
npeAanareMbie 3aflBMTeneM, xapaicrepHbi aha 
MeTaHona, AMMeTM/iKap6oHaTa ("flMK") n 
Me-TMnanbHbix coefxmenm CnC (cm. hwk©). 

K peaiqMOHHOcnoco6HbiM CBo6oAHbiM 
paAHKanaM c bwcoko^ KMHeTMMecKoft SHeprneK 
othocatcr Taickie paAHKanu, KOTopbie 
o6ecneMMBaK)T CKopocTb ropeHnfl, 
npeBbiujaiou^yio 47, 48, 49, 50, 51, 52, 55, 58, 
60, 65, 70, 75, 80, 90 nnn 6onee cm/c 
(naMHHapHoe nnaMH 6y h 3e h obcko m ropenicvj). 
KaK yKa3aHo, CKopocTb ropeHUH M3MepflK)T b 
cm/c b ziaMMHapHOM 6yH36HOBCKOM nnaMeHM. 

BnaroAapn py\(p<py3vi\A rasoB, o6pa3yHDii^i4xc« 
AO OKViraHMfl nepeA BOcnnaMeHeHneM mtim 
nocne Hero m coAepKainkix yKa3aHHbie 
peaKUMOHHOcnocoGHbie KViHeTHMeooie 
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CBo6oAHbie paAwcanbi, MMnynbc/B*3K0CTb 
HecropeBiuero rasa noBbnuaeTcn ao yf>0BHfl, 
MaKCMManbHO 6nn3Koro k baskoctm cropeBiuero 
ra3a. 3to b cbohd onepeAb yMeHbiuaeT 
BnsKocTHoe conpoTnaneHne Me)KAy cropeBiuuM 
n HecropeBUJMM ra30M. YcTpaHeHne nnn 
CHn>KeHMe aroro conpoTMBJieHHfl 3HaMHTenbHO 
noBbituaeT CKopocTb ropeHMfl. TaKMM o6pa30M, 
Anc})ct)yHAMpoBaHMe peaKUHOHHOcnoco6Hbtx 
CBo6oAHbix paAMKanoB nepeA cppoHTOM 
nnaMeHU ocyu^ecTanflioT nyieM co3AaHnn napa 
npeAKaMepnoro ropeHMfl nocne 
BocnnaMeHeHMfl, KOTopbirt HBnneTCfl cf)yHKL\Me^ 
BMAa TorinMBa m cucTeMbi cmiraHMn. 

CKopocTb pacnpocTpaHenun nnaMeHM 
oTHocMTenbHo HecropeBiuero ra3a b 
npaKTMHecKM o6pa3yK)iMMXC« 

TOnn M B HO-B03Ay LU H blX OCTaTOMHblX ra30Bb!X 

CMecax ABnneTC« $yHAaMeHTanbHb!M 
napaMeTpoM, kotopum 0Ka3biBaeT 

HenocpeACTBeHHoe anMAHMe Ha none3Hbie i^enM 

M306peTeHMfl. npM 3TOM MaKCVIMMSaiJMfl 

aneMeHrapHbix peaKunti, b kotopwx ynacTByioT 
CBo6oAHbie paAMKanbi m KOTopwe MMeior MecTo 
b HecropeBUJMX ra30Bbix napax m/mjim nnaMeHM, 
m perynMpOBaHMe Maccbt m Koscf)0Mi^MeHTa 
TepMOAMC})4)y3MM pa3nMHHbix ra30o6pa3Hbix 
MacTMq, coAep>Kai^MX yica3aHHbie paAMKanu 
(HanpuMep, c ynyniueHHOM cTpyKrypovi ropeHmi), 
c i^enb»o yBenMHeHMfl ckopoctm ropeHMn, 
flBnneTCfl neTKO BbipaxeHHOM peanM3aL;MeM 
AaHHoro M3o6peTeHMfl. 
npMMep 1 

KoMnosML^Mfl, coAep>KaLL\an CBo6oAHbie 
paAMKanu c bwcokom KviHeTMMecKOM aHeprMeft b 
napo/ra3oo6pa3HOM coctoahmm, BicnjOHaioii^afl: 
no MeHbUjeM" Mepe oamh A^ccoL^MMpoBaHHbiM 
paAMKan, Bbi6paHHbiM ms rpynnu, BKnjoMatou^e^ 
H, H 2 , O, 0 2 , CO, F, F 2 , F 3 , N, B, Be, BO, B 2 , 
BF, AL ALO, CH 3l NH 3 , CH, C 2 H 2 , C 2 H 5 , Li, 
ONH, ON, NH, NH 2 . OCH 3 , OCH, OCH 2 , OH, 
CI, CN M/nnM cpaKynbraTMBHO - rpynny, 
BKnK)Haioi^yK) OCOO, COOH, C 2 H 5 OOC, 
CH 3 CO, OCH 2 0 MnM CONH 2 m mx CMecb, flpn 
3TOM TennoTa o6pa30BaHM« Bbi6paHHoro 
paAMKana cociaanfleT MeHee 628, 523, 419, 
377, 335, 314, 293, 251, 209, 167, 126, 84, 
42, 21, 8 Kfl^Monb 1 (150, 125, 100, 90, 80, 
75, 70, 60, 50, 40, 30, 20. 10, 5, 2 KKan/Monb" 1 ) 
MnM flanfleTCH orpMi^aTenbHOM, 
npeAnoHTMTenbHO MeHee 209, 167, 126, 84, 42, 
21, 8 Kflac/Monb- 1 (50, 40, 30, 20, 10 , 5, 2 
KKan/Monb" 1 ), m cfiaKynbTaTMBHO era CKopocTb 
npeBbiLuaeT 47, 48, 49, 50, 51, 52, 55, 58, 
60, 65, 70, 75, 80, 90 unM 6onee cm/c, 6onee 
npeAnoHTMTenbHO npeBbiiuaeT 60, 65 MnM 70 
cm/c, m 4>aicynbTaTMBHo MMeiou^M^ no MeHbuiePi 
Mepe oamh CBo6oAHbi^ MnM HeMcnonb30BaHHbiM 
BaneHTHbiM aneiapoH, npM stom yKa3aHHbiM 
paAMKan OTnMHaeTcn TeM, hto flBn«eTC« 
axTMBHbiM i^eHTpoM ochobhom uenHOM peaKUMM 

TOpeHMfl M MO>KeT AUCCOl^MMpOBaTb M 

peaccoi^MwpoBaTb b npouecce ropeHMfl. 
npMMep 2 

Ta30o6pa3HbiM TonnMBHbii^ nap 
npeAKaMepHoro ropeHMfl ("TonnMBHbiM nap") MnM 

cnoco6, B KOTOPOM KMHeTMHeCICMe CB060AHbie 

paAMKanw M3 npMMepa 1 cocTaBnaioT 2, 5, 8, 
10, 12, 15, 17, 20, 25, 30, 40, 50, 60 unM 
6onee % Mac, a npeAnoHTMTenbHO 6onee 20% 
TonnMBHoro napa npeAKaMepHoro ropeHHH. 
npMMep 3 

ra3oo6pa3HbiM HecropeBUJMM TonnMBHbiM 
nap npeAKaMepHoro ropeHMW MnM cnoco6 1, b 
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kotopom yKa3aHHbiCi nap CHuxaeT B*3KOCTHoe 
conpoTkisneHne MejKfly cropeBLUMM m 
HecropeBUJMM ra3aMM n cf)aKyjibTaTkiBHO 
CHMxaeT TeiuinepaTypy OKMraHna, npn stom 
yKa3aHHbifi nap ornmaejcn TeM, mo 
yBenkNHBaeT Bpewm ropeHMfl sa cneT 
noaneflOBaTenbHOM 

peaCCO!4Mai^MM/flMCXX>L^MaLiMM yKa3aHHbix 

paAMKanoB ao OKOHMaTenbHoro 

oKucneHna/OKMraHMfl m yBeriUHMBaeT ckopoctm 
cropeBLuero/HecropeBiuero ra30B; ecnn 
yKa3aHHbifi nap coflepwMT nepexoAHbifi MeTann, 
me/iOMHO^ MeTann, u4enoMH03eMenbHbitf 
MeTann, ranoreH, sneMeHT rpynnbi IMA mtim mx 
cwiecb, npucxoAMT apKoe ropeHne b napoBOM 
4>a3e c o6pa30BaHneM nacTMLj okcmaob 
cy6MHKpoHHoro pa3Mepa, npn stom ckopoctm 
Bbixnona cropeBwux ra30B noBbiwaioTCfl no 
cpaBHeHMio co cropeBiiiMMM ra3awiM 
TpaflnunoHHoro TonnnBHoro napa, b kotopom 
oTcyTCTByjoT yKa3aHHbie cBo6oAHbie paAHKanbi 
m/im MeTannbi. 

COEflMHEHUfl CriC 

CoeflMHeHMfl die MoryT 6biTb TBepAbiMki, 

>KMAKMMM, ra3006pa3HblMH MJ1M CMetlJaHHblMM M 

MoryT Mcnonb30BaTbc« b pasriMMHbix TonjWBHbix 
CMCTeMax. >KnAKne coeAMHeHua CFIC aohwhw 
pacTBopflTbca b TonnnBe m npeAHa3HaMeHbi Arm 
Bcex cucTeM c nio6biM cocTOAHneM TonriMBa. 
TBepAbte coeAMHeHMfl CflC o6biMHO npMMeHHioT 

B TOnjlMBHblX CMCTeMaX C TBepAbIM TOnJlUBOM, 

OAHaKO c noMOU4bio cooTBeTCTByiomux cpeACTB 

MX MO)KHO BBOAHTb B CMCTeMbl C WMAKMM MJ1M 

ra30o6pa3HbiM TonnnBOM. 

CoeAMHeHUfl cnc mokho Bbi6paTb M3 
rpynnbi, BK/iJOHafomefi cnnprbi, awinHbi, aMHAbi, 
oKcanaTbi, cno>KHbie 3c{)Mpbi, scfwpbi 
AByxocHOBHbix khcjiot, rnnKOjiM, npocTbie 
sc})npbi, anbAernAbJ, KeroHbi, rriHKonn, 
rriHKoneBbie acfwpbi, nepoKCMAbi, <£oHOjibi, 
Kap6oHOBbie KucnoTbi, yKcycHbie KMcnoTbi, 
ii^aBeneBbie kmcjiotw, 6opHbie kmcjiotn, 
nepoKCMAbi, ruAponepoKCHAbi, cnowHbie acfwpb!, 
opT03cf)npbi, a/ibAernAHbie KucnoTbi, KeTOHOBbie 

KMCflOTbf, OKCMKMC/lOTbl, OpTOKMCJlOTbl, 

aHrnAPMAbi, ai^eiaTbi, aL^ernnbi, opTocopaTbi, 
MypaBbMHbie Kuc/ioTbi, HUTpaTbi, ABoCiHbie 
Hi/upaTbi, Kap6oHaTbi, 6nKap6oHaTbi, 

HMTp03Cj)Vipbl M T.n. 

HeorpaHMMMBajoi^ne npniwepbi BKnioMaiOT 
boaopoa, mohookcma ymepoAa, 

MeTuneHAHMeTunoBbiM scjwp (n3BecTHbiM TaioKe 
KaK MeTunanb, AHMeTOKCMMeTaH), AMMewioBbiM 
stpwp yronbHoK KucnoTbi (MSBecTHbifi TaioKe kbk 
AHMeTMnKap6oHaT, "flMK"), AH3TH/iKap6oHaT, 

MeTHJ1TpeTHMH06yTHJ10BblM 30np (MTE3), 

3TnnTpeTM4Ho6yTnnoBbi^ 30np (3TE3), 
MeTunTpeTMMHoaMMjiOBbi^ 3cpnp (MTA3)! 
MeTaHon, sTaHo/i, nponaHon, TpeTMHHbifi 
SyTMJiOBbiM cnupT, AHwernnoBbiw scfup, Apyme 

HH3HIMe CnkipTbl OT C 3 AO C 6> AMMeWIOBblM 
30Mp AH3THJieHmHKOJlfl, AUSTHJlOBbl^ 3CfDMp 

AMSTUJieHrjiMKorm, AnsTunoBbi^ scpup 
AHMeiMnoBoro scf)npa, waonponnnoBbifi 3c()np, 
AHM3onponnnoBbiM scf)np (flUIIS), HmpoMeTaH, 
HurposTaH, HmponponaH, 3aKMCb asoTa, okcma 
a30Ta, a^okcha asoTa, 030H, BOAa, ra30Bbie 
ruApaTb! (MeTaHrnApaT), nepoKCMA BOAopoAa, 
rHAponepoKCMAbi, KwcnopoA n aHanornHHbie 
coeAHHeHMfl. 3a«BMTenb no^araer, mto 
cymecTByer MHowecTBo APyrux coeAMHeHUM, He 

HAeHTHC^ML^HpOBaHHblX AO HaCTOfll!(erO 

BpewieHu, KOTopbie BbinonHflfOT cfrymajMio Cnc. 

CoeAHHeHnw CDC BKnK)MaioT coeAMHeHUfl, 
coAep>Kainne Kap6o3TOKcn, Kap6oMeTOKCM, 
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Kap6oHnn, «ap6oHnnAUOKCH, KapooKCM, 
STOKcanun, rnMOKcwnun, mgtokch, 

MeTM/ieHAnoKCM, muKOJinn, m/hjim 

rwApoKCMnbHbie KOMnoHem-bi, ki/MJin paAMKanbi. 

Ocx)6eHHO >KenaTenbHbiMH flBJiHJOTca 
coeAMHeHHw CI1C, coAepKau^kie AO^Hbie cbh3H 
C=0 uriM C=N. HeorpaHkiHUBaHDU^ne npwuiepbi 
BKJiioMaioT OKcanaTbi, Kap6oHaTbt, 

ai^eTMnai^eTOHbi, AnweTujimHOKCHMbi, 
STMneHflnaMUHTeTpayKcycHbie KMcxnoTbi m T.n. 

flonoriHMTenbHbie HeorpaHMMUBatoiAne 
npuwepbi BepoyiTHbix coeA^HeHH^ CI~IC 
BKnioMaioT 3TnneH, nponi^neH, 

TpeT6yTMJiKyMnnnepoKCMA. SyTuneH, 
1 ,2-6yTaAneH, 1 .a-eyTaAneH, aijeTUJieHOBbie 
yrneBOAopoAbi, BK/ifOMaioiAMe aL^eTuneH, 
a/innneH, 6yTUH-1, neHTMH-1 , reKcnH-1; 
3aMeu4eHHbie rnApa3MHbi, BK/iJOHaw 

MeTMnrMApa3MH, CUMMeTpMHHblM 

AMMeTnnrnAPa3MH, HecuMweTpunHbiM 
A^ MeTun rn Apa3M h , rnApa3HH; 3TaH, nponaH, 
6yTaH, A^6opaH, TeTpa6opaH, neHTa6opaH, 
reKca6opaH, AeKa6opaH, 6opornAPHA 
aniOMMHL/m, 6oporMAPMA 6epnjinnfl, 6oporMApMA 

JlMTMfl, HMTpaT 3MM0HMJ1, HHTpaT KailMfl, 330THyK) 

KMcnoTy, a3MA smmohur, nepxnopaT smmohup, 
nepxnopaT mrm, nepxnopaT Kanna, tpmokcha 
a30Ta, a^ okcma a30Ta, a30TMCTOBOAopoAHyio 

KMCnOTy, AML^MaH, L^kJaHMCTOBOAOpOAHyiO 

KucnoTy, m ohootm iiaH nn , aL^eTHJieH, 6opomApnA 

aJIKDMMHMfl, aMMMaK, aHMJlMH, 6eH3on, 

6yTMriMepKaTnTaH, AM6opaH, AHMeTunaMMH, 

AMSTMfieHTpMaMMH, STaHOJl, STUJiaMMH, 

STMJieHAMaMMH, 3TMT18HOKCMA, STM/ieHAMaMMH, 

3TMJiHMTpaT, AHMeTMncyribclDMA, c})ypc(DypMnoBbiM 
cnMpT, renTeH, rMApa3MH, boaopoa, 

M303TMJ1 HMTpaT, M30nponMnOBblCl CnMpT, J1MTMM, 

tmapma riMTMfl, MeTaH, MeTMnanb, HeTaHon, 

MeTMflHMTpaT, MeTMTiaMMH, MeTMJiaL^eTMJieH, 

MeTMnBUHnnai^eTMneH, MOHOSTunaHMXiMH, 
HMTpoMeTaH, HMTponponaH, HMTpomMi^epMH, 
H-OKTaH, nponaH, nponMneHOKCMA, 

H-npOnHJl HMTpaT, O-TOJiyMAMH, TpM3TMJiaMMH, 
TpMMeTMJiaMMH, TpMMeTMJlTpMTMOCjDOCC^MA, 

CKMnMAap, HecuMMeTpMMHbi^ ah m 6T Mjn tm Apa3 M H , 

KCMJ1MAMH, 2,3-KCMJIMAMH, 6oporMApMA JIMTMfl, 

MOHOMeTMnrMflpa3HH, neHTa6opaH m T.n. 

flpyrMe KaHAMAaTbi coeAMHeHMM CI1C 
BKTIKDHaiOT AMTpeT6yTMfinepoKCMA, 
aiiKMrinepoKCMAbi, anKMnmAponepoKCMAbi, 
aueTunrMAPonepoKCMAbr HeorpaHMHMBaiOLAMe 
npMMepbi nepoKCMAOB BK/iJOHajoT 

TpeT6yTMriKyMMJine-poKCMA, 
AM (t peTa m Mn) nepoKCM a, 
TpeT6yTMnrMAponepoKCMA, 
AM(TpeT6yTMn)nepoKCMA, 
TpeTaMM/irMAponepoKCMA, aL|eTMn 
TpeT6yTMnrMAponepoKCMA((CH3) 3 COOH), 

i4MKnoreKCMJi(ai^eTMJi)rMAponepoKCMA, 
3TMn(aqeTMn ) rM Apon e po kcm a (C2H5OOH), 
AMaqeTMnnepoKCMA, AMSTMnnepoKCMA, 
AMMeTMnnepoKCMA, MeTMnrMAponepOKCMA 
(CH 3OOH), a L^eTMn 6eH30Mn n a po kcm a, 

ai4eTMnnepoKCMA. MypaBbMHyio KMcnoTy, 

H.H-AMMeTMJlMypaBbMHyK) KMCJIOTy, CfDOpMaMMfl] 
MeTMJlC^OpMMaT, anKMJlHMTpaTbl (BKnHDHan 
3TMn-reKCMD HMTpaT m M3onponMfiHMTpaT), 
2,5-AHMeTMn-2,3- 

AM (t peT-6y t mji n epOKCM)re Kca h , OHC 

(CH 2 )4CHO; CH3CHOHCHOHCH3; 

(CH 3 )3CCHOHCH3; CH 2 CH 2 C(CH 3 )(OH)CH 3 ; 

(CH 3 ) 2 COOH; (CH 3 ) 3 COOH; CH 3 N0 2 ; 

CH 3 CCCOH; (CH 3 )CCH 2 COH; 

HOCH 2 CH 2 OCH 2 CH 2 OH; HOCH 2 CH 2 OH; 



CM 
O 

CO 
CD 

T- 

CM 
00 



-6- 



OCH 2 CHCHO; (CH 3 )3CCHO; 
(CH 3 )3CCH(OH)CH3; C5H4O2; 
HO 2CCH2CH2CO2C2H2; 

C3H7COCC2H; C5H3O2, CH3COCHO, 
aTMOHOByio KwcnoTy, MeTunrriMKonaT, 
mnoKcunoByK) Kvionory, <J>eHKnmnoKcwnoByK) 
KMcnoTy, AH3TnneHrnnKOJieBbie scjwpbi, 
MeTivi(t>opMnaT, M3oaMnn<})opMnaT, 

1 ,2-3TaHAMOn, A^MeTHnOBbJM 3<})Hp 

1 ,2-3TaHAH0Jia, 3TnneHHHTpnT, 3TnneHHMTpaT, 
STuneHai^eTaT, STunoBbiR scfwp iwiypaBbkiHotf 
KMcnoTbi, MypaBbkiHyjo KMcnoTy, mwoKcanb, 
rjinL\epnHOByio KHcnoTy, TeipasTOKCMMeTaH, 

TpMSTOKCMMeTaH, TpMMeTOKCMMeTaH, 

iMaBeneByio KucnoTy, cnowHbifl 3<$np 
u^aBeneBOM KMcnoTbi, AWMeTwioBufi scjwp 
maBeneBotf kuc/iotw, AnnponunoBbifi 3$np 
ma Bene bo KucnoTbi; cf)eHOJibi, BK/iJOHafl 
2-MeTOKCMc})eHOJi > 3-3TOKCMTonyon; 
aLieTunaqeTOH, aHrnApuflbi yKcycHoi* Kucnorbi, 
STunaueTaT, MemnaijeTaT, 
MeTaHflMonflnaLieTaT, aMnnaijeTaT, 
ai4eTOHnnai^eTaT, sTaHOByw KucnoTy, 
2,4-neHTaAHOH, MeTaHAHO/iAMaijeTaT, 
STunai^eTaT, nponaHOByio KMcnory, 
STuneHOKCHA, nponwieHOKcuA, HmpaT aMMOHun, 
Ana3orreTpoKCMA w T.n. 

3aflBHTenb nonaraeT, hto coeAMHeHun, 
KOTopbie coAepwaT cunbHbie xe/iaTupytomne 
areHTbi hjim craHOBflTCH TaKOBbiMM npn ropeHWH, 
TaiOKe fl&naiOTCfl we/iaTenbHbiMM KaHAHAaTaMM 

cnc. 

CoeAMHeHUfl, UMeiomwe cneAytomyto 
cTpyioypy h BbinonHfliou^Me c^ymajwo CflC, 
flBJiniOTCfl JKenareribHbiMM: R-OO, R-OO-R, 
R-COOOCO-R, R-COO-COO-R, R-CO-R, 
R-COO-R, H 3 CO-R, CO2-R win R-CO-R, rAe 
riK>6oe R MO>KeT 6biTb HyneBofi win 
OTcyTCTByjou^eM cTpyKTypotf. CaMO no ce6e R 

MO>KeT 6b)Tb pa3TIMMHblM, OftUHaKOBblM MJ1H 
MHO)KeCTBeHHblM. R MO>KeT 6blTb 2(R), 3(R), 
4(R), TA© R MOJKeT 03HaMaTb BOAOpOAHbIM, 
Kap63TOKCM, Kap6*OMeTOKCH, Kap60HkinAMOKCH, 

KapooKCM, Kap6mi, sTOKcanwri, stokch, 
3THJieHAnoKCM, muKOJiHn, mnoKCu/imi, 
ruAPOKCM, MeTOKcn, MeTMn, 3Tnn, nponn/1, 
6yrnji, neHTUJi, MeTMJieHAHOKCH, ai^eTOHun, 
ai4eTOKCM, aijeTmi, ariKHJioKCH, 6eH30Kcn nnn 
6eH30nnbHbiii p amnion. 

OieBHAHo, hto pa3/iMMHbie cx>eAMHeHHfl cnc 
b pa3/inMHbix cMCTeMax 6yAyT Bbi3biBaTb pa3Hyto 
peaKUHK). TaK, HanpuMep, o>KMAaeTCfl, mto y 
cnnpTOB 6yAyT HaoriiOAaTbcfl 6onee HM3Kne 
TewnepaTypbi ropeHkia m Bbix/iona, new y 

34)HpOB, BCJieACTBHe pa3HHLJbJ B CKpblTOM 

TennoTe napoo6pa30BaHMR. 0>KMAaeTCfl TaiOKe, 
mto Hui3UJMe cnnpTbi m Kap6oHaTbi pasnaraioTCfl 
b npouecce ropeHMH c 6onee BbicoKofi 

CKODOCTbK) no CpaBHeHUKD C HeKOTOpblMM 
npOCTblMM 3Cf)HpaMM. 

3aflBMTeneM ycTaHOBnena acenaTenbHocTb 
nono>KHTenbHOM win cna6o OTpni^aTenbHow 
rennoTbi o6pa30BaHna coeAMHeHMn CflC, 
coAep>KaiMero yKa3aHHbie peaKTHBHbie 
KHHeTkwecKHe CBo6oAHbie paAHKaribi. 
IlpneMJieMbie OTpni^aTenbHbie 3HaHeHkifl 
TennoTbi o6pa30BaHMfl coeAMHeHUM CIIC 
BKntoMaJOT MeHbiUMe nnn npnwepHO paBHbie 
-837, -754, -670, -628, -607, -544, -502, 
-419 Kfl>K/Morib (-200, -180, -160, -150, -145, 
-130, -120, -100 KKa^/Monb), 6onee 
npeAnoHTHTenbHO MeHboiwe MeM npMMepHO 
-377, -335, -314, -293, -272 Kfl>K/Monb (-90, 
-80, -75, -70, -65 KKan/Morib) h Hanoo/iee 
npeAnoMTHTexibHo MeHbiune neM npuMepHO 



-251, -230, -209, -188, -167, -147, -126, 
-84, -42 Kfl>K/Monb (-60, -55, -50, - 45, -40, 
-35, -30, -20, -10 KKan/MOJib) win 
nono)KMTeribHbie 3HaMeHnn. Mewi 6/in)ice k 
nono)KviTeribHOMy 3HaMeHmo win neM BbJLue 

5 nono>KviTeribHoe 3HaHeHne, tbm 6onee 
npeAnoHTMTenbHo. 

flnw CHWKeHkiH TeMnepaTypu ropeHMR 
>KenaTe/ibHO, MTo6bi yKa3aHHan napoBan 
crpyioypa n/nnn c»eAHHeHne cnc caMU nwenn 

1Q BbicoKyio CKpbJTyK) Ten/iOTy napoo6pa30BaHnn 
(sHTanbnuio napoo6pa30BaHHfl), b ocooeHHOCTM 
paBHbie nnn 6onbUJne 28,0 fl>K/KMonb' 1 , b 
to4ks KMneHMfl coeAHHeHMfi. flpyme sHTanbnun 
ncnapeHkifl (b tomk& KuneHnw) «B/iflioTCfl 

paBHblMH HTIM 60J1btiiHMM M6M 21 , 22, 23, 24, 26, 

15 27, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 
40, 42, 43, 45, 47 fl>K/KMOJib" 1 oonee 
BbicoKHMH. B o6uneM cnyMae - neM Bbiiue, tqm 
jiyMiue. 

Boxiee BbicoKaw CKpbJTSw TennoTa 
napoo6pa30BaHMfl AonoriHMTenbHo yBe/iMMUBaeT 

20 o6-beMHbifl Koa^vmneHT none3Horo Aei^cTBUfl 
3a CMeT oxna>KAeHHfl noABOAHMofl 3arpy3KM, 
nocKonbKy TonnnBO McnapfleTcs n aojdkho 
noBbiiuaTb nnoTHocTb 3Heprnn. 

Kpowie Toro, oco6eHHO wenaTeribHo, MTo6bi 

25 yKa3aHHa« napoBaa CTpyKTypa um coeAHHeHHe 
CIIC cawiM UMenH BbicoKyio CKopocTb ropeHMR. 
KaK npaBuno, npM OKuraHMM Ha B03Ayxe 
CKopocTb ropeHMR (KaK c()yHKL\Mfl co6cTBeHHoro 

CTpoeHMH KOMnOHeHTOB, n3MepfleMa« B 

naMUHapHOM 6yH3eHOBCKOM nnaweHU) Aon>KHa 
30 6biTb paBHOtf unM 6onbiue« neM 40, 43, 45, 46, 
48, 50, 52, 54, 56, 58, 60, 65, 70, 75, 80, 
85, 90, 100, 110, 120, 130. 140, 150 cm/c. 

CoeAHHeHMR CHC b napoBOM coctohhuh, 
KOTopue nen<o paanaraioTCfl w/nnn 
AUCCOi^MnpyioT npH BbicoKOM TewmepaType c 
35 o6pa30BaHneM 3HaHMTeribHoro KoriMHecTBa 
KHHeTMMecKMX CBo6oAHbix paAMKanoB npn 
OKaTMM, 38>KnraHMM, noc/ie 3a>KnraHHR, bo Bpewin 
npeAKaiviepHoro ropeHna hum npn cropaHMM, 
HBJi«K)TCfl >KenaTenbHbiMM. npeAnoMTmeribHo 
nocne 3a>KnraHkm. >KenaTenbHo TaiOKe, mo6bi 

40 

pa3no)KeHMe npoxoAnno npM noHMxeHHOM, 

HOpMajIbHOM MJ1M nOBblliieHHOM AaBJieHUM 
OTHOCMTenbHO HOpMa/lbHOrO flaBJieHHH OKaTMfl. 

Mpe3BbmaCiHo >KenareribHO, mo6bi 
AHCcoL^Mai^MR BOSAeficTBOBana Ha 6bicTpo 

45 AH$$yHAupyK)Lnue HecropeBUJMe napbi, 
coAep>KamMe yKasaHHbie cBo6oAHbie paAHKaribi 
nepeA c})pohtom nxiaivieHH, b kotodom ropflT h 
coeAMHeHun wieTanna, npM stom nponcxoAUT 
ropeHMe b napoBOM c}5a3e. 

npeAnoMTHTe/ibHaw reivinepaTypa KuneHHA 

50 coeAHHeHMM CIIC AO/i>KHa 6biTb HH)Ke 350°C, 
325°C, 300°C, 275°C, 250°C, 225°C, 200°C, 
175°C, 170°C, 160°C, 150°C, 140°C, 130°C, 
120°C, 110°C, 105°C M 100°C. 
npeAnoMTHTe/ibHafl CKpbiTafl TennoTa 

S5 napoo6pa30BaHMR coeAHHeHkiPl Cnc npw 16°C 
(60°F) AOJDKHa 6biTb paBHOti hjih 6onbiueM 174, 
233, 256, 279, 302, 314, 326, 337, 349, 361, 
372, 384, 395, 419, 442, 465, 488, 512, 535, 
558, 582, 628, 675, 698, 756, 814, 872, 930, 
989, 1047, 1105, 1163 Kflx/KT (75, 100, 110, 

60 120, 130, 135, 140, 145, 150, 155, 150, 160, 
165, 170, 180, 190, 200, 210, 220, 230, 240, 
250, 270, 290, 300, 325, 350, 375, 400, 425, 
450, 475, 500 6pnTaHCKMX renjiOBbix eAHHHLj 
(ETE)/ct>yHT) win 6onee. B o6unewi cnynae 
npeAnoMTMTenbHo, mo6b] cKpbJTaa TennoTa 
napoo6pa30BaHMfl coeAMHeHMM cnc 6bina no 
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MeHbweft Mepe paBHOtf mjim 6o/iee 
npeAnoMTHTenbHO Sonbiuefi Ha 0,5%, 1,0% 
1,5%, 2,0%, 2,5%, 5,0%, 7,5%, 10%, 25%, 50%, 
75%, 100%, 150%, 200%, 250%, 300%, msm y 
nK)6oro HeMOAKc{)ui4npoBaHHoro ocHOBHoro nnn 
flonoiiHurenbHoro TonnuBa, k KOTopoMy MO>KeT 
6biTb flo6aBneHO cooTBeTCTByraii^ee 
coeAMHeHkie. 06bWHO, neM Bbiwe sto pa3nnMne, 
TeM nyniue. 3aaBHTenb ycraHOBHn, mo, MeM 
Bbime oTHOCHT&nbHafl pa3HOCTb Terinorbi 
napoo6pa30BaHHfl, TeM 6onbiue mo>kho 
oxnaflnTb noflaBaeMyio 3arpy3Ky TonnHBa n TeM 
6onbiue noBbicnTb ofrbeMHbifi K.n.fl. 

ripn 3tom CKopocTb ropeHWH COeAHHeHUM 
CI1C MO>KeT H3MepflTbCfl OTA&nbHO H/1M B 

npucyTCTBHM npeAnoMTHTe/ibHoro coeAHHeHHH 
MeTanna. CKopocTb ropeHMfi coeAHHeHHfi CflC b 
npucyTCTBHH coeAKHeHMfl MeTanna b o6m,eM 
cnynae npeAnonaraeTca 6onbiuefi, Mew b ero 

OTCyTCTBMe. 

B o6w,eM cnyMae naMKHapHaa CKopocTb 
pacnpocTpaHeHnw nnaMeHU Aon>KHa npeBbiuuaTb 
30, 32, 34, 36, 37, 38, 39, 40, 41, 42, 44, 
45, 47 , 48, 49, 50, 51, 52 , 53 , 54 , 55 cm/c. 
Mewi BbiLiie, TeM nyHLue. npeAnonwenbHo, 
MTo6bi CKopocTb pacnpocTpaHeHMfl nnaMeHM 
nto6oro coeAMHeHMfl CI1C, ki3MepeHHaa b 
naMUHapHOM 6yH3enoBCKOM nnaMeHH, 6bina no 
MeHbiueM wiepe Bbiiue Ha 0,05% - 1,0%, 1,0% - 
3,0%, 2,0% -4,0%, 3,0% - 6,0%, 5,0% - 10,0%, 
7,0% - 20,0%, 8,0% - 30,0%, 10,0% - 40,0%, 
15,0% - 60,0%, 30,0% - 200,0%, 50,0% - 
300,0% nnn 6onee, MeM y ocHOBHoro win 
AonojiHHTejibHoro TonnuBa, k KOTopoMy MoweT 
6biTb AO^aBJieHO cooTBeTCTByiounee 
coeAHHeHkie Cnc. 

npeAnomnTejibHO, HTo6bi coeAWHeHMH Cnc 
6bicrpo pa3naranncb npu TeMnepaType, KOTopaa 
HewiHoro uriM ywiepeHHo npeBbiwaeT 
TeMnepaTypy BocruiaweHeHufl, ho flBnaeTcsi 
6onee HH3KOM, newi TeMnepaTypa ropeHUfl. 
flonycKaeTCfl pa3no>KeHne npu 6onee bwcokhx 
hjim Aa>Ke 6onee HU3Kwx TeMneparypax, 
BKniOHafl TewnepaTypbi Huxe TeMnepaTypw 
BocnjiaMeHeHMfl. Oahbko b cnyMae 6eH3MHOBoro 
TonnuBa TeMneparyp Hn>Ke TeMnepaTypy 
BocnnaMeHeHMH cneAyeT M36eraTb. B cnyMae 
Typ6opeaicrnBHoro Tonnnsa, KOTopoe MO>KeT 
AeftcTBOBaTb K3K nornoTHTenb Tenna, 
>KenarenbHa TennoBaa ycTofiMMBOCTb KaK b 
>kmakom, TaK m b napoBofi q*)a3e ao 165°C, 
205 °C, 220°C, 260°C, 280°C, 300°C, 320°C, 
350°C nnn 6onee. 

npeAnoHTMTenbHo, mto6w He nonHOCTbK) 
cropeBUJue coeAHHeHMfl CI1C 6bicTpo 
pa3naranncb npu BbiAeneHnn b aTMOca>epy 
nocne OKuraHUfl. ilpeAnomnTenbHoe 
pasnoxeHne AonwHO nivieTb nepHOA 
nonypacnaAa MeHee 20, 15, 12, 11, 10, 9, 8, 
7, 6, 5, 4, 3, 2, 1 aha H 6onee 
npeAnoHTMTenbHo - nepnoA nonypacnaAa MeHee 
24, 22, 20, 18, 16, 14, 12, 10, 8, 6, 4, 2 
MacoB unu em,e MeHbiue. Han6onee 
npeAnoMTHTenbHbie nepnoAbi nonypacnaAa 
cocTaBnnjOT MeHee 1,0, 0,5, 0,25 Maca kinn eu\e 
MeHbiue. 

(IpeAnoHTHTenbHo, HTo6bi coeAMHeHUfl CI1C 
6binn TepMOCTa6nnbHbiMM npu HopManbHotf 
o6paiAeHHki n pa6oHHX TeMnepaTypax b khakom 
nnn napoo6pa3HOM coctoahum npuMepHO ao 
66 °C, 121°C, 149°C, 177°C, 204°C, 232°C, 
260°C, 288°C, 316°C, 343°C, 371 °C (150°F, 
250°F, 300°F, 350°F, 400°F, 450°F, 500°F, 
550 o F 600 o F 650 o F> 7oo°F), ho nen<o 
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pa3naranncb b napoo6pa3HOM coctoahmm npu 
TeMnepaTypax, HecKonbKo npeBbiiiiaioinnx 
yKa3aHHbie Bbiiue, kinn b npeAenax ot 149°C ao 
593°C, ot 204°C ao 538°C, ot 260°C ao 
482 °C, ot 343°C AO 427°C(ot 300°F ao 
1100°F, ot 400°F ao 1000°F, ot 500°F ao 
900 °F, ot 650°F ao 800°F), 6onee 
npeAnoHTMTenbHo ot 288°C ao 492 °C (ot 
550 °F ao 900°F). OAHaKO pa3no>KeHMe MO)KeT 
npoMCXOA^Tb n npu TeMnepaTypax, OTnuHHbix ot 
yKa3aHHbix Anama30HOB, n/nnn, HanpuMep, bo 
BpeMn BnpbicKa, OKaTHfl, nepeA 
BocnnaMeHeHneM, nocne BocnnaMeneHun n/nnn 
npu ropeHHH. OnTHManbHafl TeMnepaTypa 
pa3no>KeHMfl 6yAeT BapbMpoBaTb b 3aBMCUMOCTU 
ot ycnoBnK n 3aBHCMT ot bhas TonnuBa m 
npuMeHfleMOM cucreMbi OKHraHUfl. 

npeAnoMTHTenbHbie coeAHHeHH« CI1C 
MMetoT OTHOcnTenbHo npocTyio MoneKyn^pHyro 
cTpyicrypy. npeAnoMTHTenbHbie xapaiaepHCTHKH 
TonnMBHbix L^enHbix op ra h mm ecKnx coeAHHeHHf^ 
die 3aaBHTena MMeioT orpaHMMeHHoe 
KonnMecTBO aTOMOB yrnepoAa b Ljeni/i, 
npeAnoMTMTenbHO 6, 5, 4, 3 nnn MeHee. Bonee 
npeAnoMTHTenbHo 3, 2 wv\ 1 aTOM yrnepoAa. B 
o6u^eM cnyMae MeM MeHbiue AnnHa ymepoAHoi^ 
Uenn, TeM 6onee npeAnoMTHTenbHbiM «BnfleTC« 
coeAMHeHne CI1C. 

flna >KMAKoro TonnuBa npneMneMbiMn 
ABnflioTCJi coeAHHeHHH die, WMe\ouiy\e 
TeMnepaTypy BcnbiiuKU npuMepHO -101 °C, 
-93 °C, -84°C, -82°C, -29°C, -32°C, -23°C, 
-18 °C, 4°C, 10°C, 77°C, 138°C (-150°F, 
-135 °F, -120°F, -115°F, -20°F, -25°F, -10°F, 
0°F, 40°F, 50°F, 170°F, 280°F), Bbiiue Hnn 
HM>Ke. flnn TonnuiBa, npeAHa3HaMeHHoro Ana 
peaKTHBHOM aBnai^nn, m Apyrux aHanornMHbix 
bhaob TonnuBa >KenaTenbHa TeMnepaTypa 
BcnwujKn 6onee 30°C, 38°C, 40°C, 60°C, 
70 °C, 80°C, 90°C, 100°C, 105°C, 110°C, 
120 °C, 130°Cn Bbiiue. 

ripeAnoMTHTenbHbiMn flBnaioTcn coeAMHeHUfl 
Cnc, KOTopwe He Bbi3biBa»OT He6naronpnflTHoro 
noBbiweHMfl AaeneHHfl napa n He cHuwaioT 
TeMnepaTypy BOcnnaMeHeHun AononHMTenbHoro 
Tonnnsa npu TeMnepaType oKpywaiomefi cpeAbi 
nnn npu pa6oMHX TeMnepaTypax. npweMneMoe 
AaBneHMe napOBofi CMecu cocTaBnaeT ot 3,5 ao 
352 Kna (ot 0,5 ao 50 <£yHT/KB.A»oviM). Bonee 
>KenaTenbHbiM AasneHneM napoBoiH cMecu 
ABnneTCfl A^ana30H ot 3,5 ao 84, ot 3,5 ao 
70, ot 3,5 ao 63, ot 3,5 ao 56, ot 3,5 ao 
49, ot 3,5 ao 42, ot 3,5 ao 35 Kna nnn ot 
3,5 ao 21, ot 3,5 ao 11, ot 3,5 ao 7 Kna, ot 
0,35 ao 3,5 Kna nnn MeHee (ot 0,5 ao 15,0, 
ot 0,5 ao 12,0, ot 0,5 ao 10,0, ot 0,5 ao 
9,0, ot 0,5 AO 8,0, ot 0,5 ao 7,0, ot 0,5 ao 
6,0, nnn ot 0,5 ao 5,0 qbyHT/KB. akmm, nnn ot 
0,5 ao 3,0, ot 0,5 ao 1,5, ot 0,5 AO 1,0 
Q>ym7KB. AK>FiM, ot 0,05 ao 0,5 nnn MeHee). 
HHAWBHAyanbHbie BenuMMHbi AaBneHnji napa 
BKniOMaiOT 3,5, 7, 11, 14, 21, 25, 28, 32, 35, 
38, 39, 40, 41, 43, 44, 46, 48, 49, 50, 51, 
54, 57, 58 Kna (0,5, 1,0, 1,5, 2,0, 

3.0, 3,5, 4,5, 5,0, 5,4, 5,6, 5,7, 5,9, 
6,3, 6,6, 6,8, 6,9, 7,1, 7,2, 7,5, 7,6, 

8.1, 8,3 qbyHT/KB.AK)MM). flaBneHHe CMecu napoB 
Menee 281, 246, 211, 176, 155, 141, 127, 
112, 105, 98, 95, 91, 90, 88, 87, 86, 84, 
83, 81, 79, 77, 76, 74, 72, 70, 69, 67, 
65, 64, 63, 62, 60, 58, 57, 56, 55, 54, 
52, 51, 50, 49, 48, 47, 46, 45, 44, 43, 
41, 40, 39, 38, 37, 36, 35, 34, 33, 32, 



2,5, 
6.1, 
7,7, 



66, 
53, 
42, 
31, 
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30, 29, 28, 27, 26, 25, 23, 22, 21, 20 
15, 14, 13, 12, 11, 10,5, 9,8, 9,1, 
7,7, 7,0, 6,3, 5,6, 4,9, 3,5, 1,4 Klla 
35, 30, 25, 22, 20, 18, 
13,0, 12,8, 12,5, 12,4, 



11.5, 

9,8, 

8,2, 

7,3, 

6,4, 

5,4, 

4,5, 

3,5, 

2,0 

1.1, 



11,2, 11,0, 
9,5, 9,4, 9,2, 
8,0, 
7,1, 
6,2, 
5.2, 
4,3, 
3,2, 
1.8, 



8,1, 
7,2, 
6,3, 
5,3, 
4.4, 
3,3, 
1.9, 
1.0 



7,9, 
7,0, 
6.1, 
5.1, 
4,2, 
3.1, 
1.7, 



0,9, 



10,8, 

9,1, 

7,8, 

6,9, 

6,0, 

5,0 

4.1, 

3,0 

1,6, 

0.8, 



16, 15, 14, 
12,2, 12,0, 
10,5, 10,2, 
9,0, 8,8, 8,5, 
7,6, 
6,7, 
5,8, 
4,8, 
3.9, 
2,8, 
1.4. 



7,7 
6,8, 
5,9. 
4,9, 
4.0 
2.9. 
1.5. 



0,7, 



7,5, 
6,6, 
5,7, 
4,7, 
3,8, 
2,5, 
1.3, 
0,5, 



18, 
8,4, 
(40, 
13,5, 
11,8, 
10,0, 
8,3, 
7,4, 
6,5, 
5,6, 
4,6, 
3,7, 
2,2, 
1,2, 
0,2 



$yHT/KB.AKMH) asrmeTCH npneMneMbiM. 

flaoneHne napa h TewinepaTypy BcnbiwKki 
mo>kho CHHwaTb HJin perynupoBaTb c noMombio 
AonojiHUTenbHoro pacTBopMTerm m/mjih com 
onncaHHbiM Huwe cnoco6oM. 

npMMep 4 

CoeflMHGHHe Cnc, coflep>KaL^ee: 
ymepoAHyio ijenb c MaKCMManbHOfi atihhom 5, 4, 
3, 2 wjiw 1 a tom ymepofla; oTpni^aTenbHaji 
rermoTa o6pa30BaHMfl -377, -251 Kflac/MO/ib 
(-90, -60 KKan/Monb) win MeHee, BKruonafl 
nono)KMTenbHyK) TennoTy o6pa30BaHn«; TOHKa 
nnaBneHna - MeHee 20, 10, 5, 0, -10, -20, 
-30, -50°C nnn HHwe; TeiwnepaTypa KuneHMH - 
Sonee 25, 30, 40, 42, 43, 44, 60, 80, 90, 
100, 110, 120, 140°C mjim Bbiwe, cicopocTb 
pacnpocTpaHeHun naMMHapHoro 6yH3eHOBCKoro 
nnaMeHU Bbiwe 40, 45, 48, 50, 55, 60, 65 win 
70 cm/c; cKpbuan rennoia napoo6pa30BaHiifl 
Bbiwe 186, 209, 233, 279, 302, 309, 326, 333, 
337, 344, 349, 354, 361, 372, 384, 395, 407, 
419, 430, 442, 454, 465, 477, 488, 500, 512, 
535, 547, 558, 582, 698 , 884, 930, 1047, 
1163 Kfl)K/Kr (80, 90, 100, 120, 130, 133, 
140, 143, 145, 148, 150, 152, 155, 160, 165, 
170, 175, 180, 185, 190, 195, 200, 205, 210, 
215, 220, 230, 240, 250, 300, 380, 400, 450, 
500 BTE/a>yHT) npw 16°C (60°F); TepMMHecKM 
cTa6nnbHoe b >khakom mjim napoo6pa3HOM 
coctoahmm AO 93 °C, 121°C, 149°C, 177°C, 
204 °C, 232°C, 246°C, 260°C, 288°C, 
343°C, 371 °C, 399°C (200°F, 250°F, 
350°F, 400°F, 450°F, 475°F, 500°F, 



316°C, 
300 °F, 
550°F, 



600 o F 65o°f, 700°F, 750°F), nocne Hero 
nponcxoAHT 6biCTpoe pa3no>KeHwe Ha 
cBo6oAHbie paAHKanbi c BbicoKofi KMHeTnnecKOM 
3Hepn/iefi, BKruoHaa no MeHbiiiefi Mepe oahh win 
HecKonbKO CBoGoAHbix paAHKanoB, Bbi6paHHbix 
M3 rpynnbi, BKruonaiomefi H, H 2 , O, 0 2 , CO, F, 
F 2l F 3 , N, B, Be, BO, B 2 . BF, Al, AIO, CH 3l 
NH 3, CH, C 2 H 2 , C 2 H 5 . Li, ONH, NH, NH 2l 
OCH 3 , OCH, OCH 2 , OH m mx CMecM. 
npnnep 5 

npniwep 4, b kotopom coeAMHeHne Cnc 
pacTBopuMO b TonnnBe n, bo3mo>kho, MMeeT 
MaccoBoe coAepwaHMe KMcnopoAa, 
npn6riM3MTejibHO paBHoe 1%, 3%, 5%, 8%. 10%, 
15%, 20%, 25%, 30%, 33%, 40%, 45%, 50%, 
52%, 53%, 55%, 58%, 60%, 65%, 70%, 75%, 
80%, 90%, 95% win 100%, npu 3tom 
npeAno<-iTUTe.nbHbiMn flBnaioTCfl coeAMHeHHH 
Cnc c KOHi^eHTpai^nefl KMcnopoAa, 
npeBbiwaiomefi 25% Mac. Bonee 
npeAnoMTMTejibHbiMM - c KOHi^eHTpaL^neCi, 
npeBbiiiiaK)U4eft 40% Mac. 

3aHBHTenb npn3HaeT cymecTBOBaHHe 

60JlbWHX OTJlHHklft Me>KAy B03M0>KHblMM 

coeAHHeHHAMH CflC, KOTopbie MoryT Ae/iatb 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



OAHi* coeAMHeHMfl cnc MeHee 
yAoanerBopkiTejibHbiMH, neM APywe, win 
coBceM HeyAOBJieTBopnTenbHb4MM ah« 
npHMeHeHMfl b onpeAeneHHbix BWAax ocHOBHoro 
win AonojiHkiTeribHoro TonnnBa. HeraTopbie M3 

HHX MOryT 6blTb OHeHb aCfX^eKTHBHblMH B 

Hepery/inpyeMbix aBnaqnoHHbix ABHraTe/iflx, 
coBpeMeHHbix peaKTMBHbix MJiki A^enbHbix 
ckicTeMax, oflHaKo HenpMeMJieMbiMM AJifl 
aBTOMo6mibHoro TonnMBa. 

flpyrne coeAHHeHun cnc flarmiOTCfl 
noTeHi^kia/ibHO BpeAHbiMM Ann 3AopoBbn. TaK, 
HanpnMep, MTB3 HaxoAHT npHMeHeHMe bo 
MHorvix BnAax TonnMBa b KanecTBe KOMnoHeHTa, 
noBbiiuaioLnero OKTaHOBoe hhctio, OAHaKO 
npn3HaH b HacTonmee BpeMfl bosmokhwm 
KaHueporeHOM m annepreHOM n, k cowa^eHwo, 
OTHOcnieribHO cTa6nneH npw OKwraHHH, 
o6naAa« AHMTejibHbJM nepuoAOM nonypacnaAa 
b aTMoexfcepe. noaTOMy era AonrocpoMHoe 
npMMeHeHne b OKpywaiomefl cpeAe npn 
OTcyTCTBnn BcnoMoraTenbHoro coeAMHeHMH 
Cnc, ycKopfliomero ero pa3iio>KeHne b 
aTMoafcepe, MoweT 6biTb orpaHnneHO. 

Bonee BbicoKOOKTaHOBbie 
KncnopoACOAep>KaiAne coeAHHeHMfl Cnc, b 
HacTHocTn MTB3, 3T53, TAM3, ynyHiuaiOT 
KanecTBO 3a>KnraHHfl. OAHaKO stu coeAnHeHHfl 
o6naAaioT yMepeHHOM cKpbiioti TennoTO^ 
napoo6pa30BaHnn h cKopocrbio ropeHwn. 

B pasjinMHbix acneiaax AaHHoro 
n3o6peTeHnn oAH03HaMHO nonaraeTca 
cymecTBOBaHMe MHoroKpaTHOM none3HOCTM 
rpynn, maccoB m coeAMHeHM^. 3anBMTe/ib 
npeAnonaraeT, mto Knaccbi m c{)yHKi4MM 
BbinoriHflioT ABoCiHyio po/ib. HanpnMep. b 
cnyHae MeiaruiMMecKoro coeAKHeHkm Cnc, sto 
coeAHHeHMe mokct nrpaTb porib KaK 
coeAHHeHHfl cnc, TaK n MeTanna, ecnn 
BbinoriHfleTCfl 3aAaMa n3o6peTeHH«. 

flonycKaeTcn, mto onpeAeneHHbie 
coeAHHeHHH Cnc MoryT cny>KMTb b KanecTBe 
AonoriHHTeribHbix pacTBopnTenePi (cm. HM>Ke) 

W1M flBJIWTbCfl AOnOJIHMTenbHbIMM 

coeAMHeHMRMM cnc, cnocoScTByiou^MMM 
npnMeHeHMK3 oAHoro mjim HecKoribKMX 
coeAHHeHMfi cnc. flonoriHMTenbHbie 
coeAMHeHMfl Cnc MoryT TaioKe cny>KMTb b 
KanecTBe AononHHTenbHbix pacTBopkiTene^. 
TaK, HanpMMep, mo>kho noBbicnTb TeMnepaiypy 
BocnnaMeHeHHf?, cHM3HTb ynpyrocTb napOB no 
PefiAy (ynP) MJiM TeMnepaTypy ropeHw? 
onpeAeneHHbix coeAHHeHMM CnC c BbicoKotf 
cr/CTn nyreM Ao6aaneHMfl AononHMTeribHoro 
pacTBopnTejin. B a/ibTepHaTMBHOM cnynae 
MO>KeT OKa3aTbCfl Heo6xoAMMbiM noBbicnTb CP 
unn CTn cyu^ecTByKDii^ero coeAHHeHun Cnc, b 
nacTHocTM MTB3, nyTeM Ao6aBneHMn AMK KaK 
AononHMTeribHoro coeAHHeHun Cnc. 

Cyu^ecTsyeT onpeAeneHHbM cnHeprn3M 
Me>KAy OTAejibHbiMH coeAHHeHi/iHMM Cnc, 
KnaccaMM coeAHHeHufi cnc, a TaioKe Me>KAy 
oTAenbHbiMH coeAHHeHMnMM m KnaccaMM, 
yBennHUBaiOLL^MCi mx cooTBeTCTByjou^ne 

B03MO>KHOCTM. npM 3TOM nOfiyHaeTCfl UJMpOKMM 

Anana30H cweceM. HanpviMep, coeAMHeHMW Cnc 

B COMeTaHMH C a/lKWlHMTpaTaMU, B OC06eHHOCTM 
B COHeTaHMM C AUCTMJlTIHpOBaHHblM TOnriMBOM, 

Heo>KviAaHHO nponBiiflJOT ynyHiueHHbie 
xapaKTepMCTMKM ropeHMfl. 

npaKTMMecKafl peann3aunfl HacTonmero 
M3o6peTeHHfl BKruonaeT BBeAeHne coeAMHeHMq 
Cnc, Aono/iHMTenbHoro coeAHHeHH* cnc, 
AononHMTeribHoro pacTBopnTexia h/wim 
AononHMTeribHoro pacTBopa pa3/iMMHbiMn 
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CpeflCTBSMM, BKHIOMafl pa3AeJlbHblM* BnpbICK 

TonnuiBa. 

ripeAnojiaraeTcfl, hto Ana pacTBopeHna 
HepacTBopuMbix n ManopacTBopMMbix 
coeAMHeHkiC^ CI1C MoryT 6biTb Mcnojib30BaHbi 
coot BetcT By loinne pacTBopMTejiM, oflHaKO 
npeAnoMTHTenbHO, MTo6bi coeAMHeHM^ CDC 
6binn pacTBopuMbiMM b caMOM TonriMBe. 

npwviep 6 

PacTBopMMoe b TonnnBe coeAHHeHne CI1C, 
HMeHD^ee TewinepaTypy onaBJieHMH MeHee 
-100 o 0> _80°C, -55°C, -20°C, -5°C, 10°C, 
50 °C, -25°C, -5°C, 0°C, 5°C, 10°C m 
TewnepaTypy KMneHMa He MeHee MeM 40 °C, 
60 °C, 75°C, 85°C, 100°C, 150°C, 275°C, 
485 °C m BbiLue. 

ripeAnonaraeTCfl TaiOKe, hto onpeAejieHHaa 
MexaHUMecKafl CTpyKTypa noTpe6yeTca Ana 
yAoaneTBopkiTeribHoro noBbiweHMa ckopoctm 
ropeHMH coeAHHeHnw CnC m/mjim cHMrceHMfl 
cfeaicropoB TeMnepaTypbi cxuraHna, b MacTHOCTM 
noBbiweHHofi aTOMH3ai^kin mjim 

AaBneHMH/cnoco6a BnpbicKa. 

TaKMM o6pa30M, Te sjieMeHTbi mjim 

COeAHHeHMH/KOMnOHeHTbl, y KOTOpblX 

cymecTByeT yKa3aHHaa Bbinie yjrymueHHafl 
CTpyjaypa ropenm b oTHOCMTenbHo BbicoKOM 

KOHU.eHTpaU.MM M/MJ1M KOTOpbie CTaHOBflTCfl 

npoMe>KyTOMHOM h/mjim McxoAHoCi/oKuraeMOM 
nepeA KawiepoM h/mjim oKMraeMOM b KaMepe 
cTpyioypoM/npOAyKTOM, b oco6eHHOCTH npn 
noAa^e napa m/mjim cxamw napa nocne 
3a)KMraHHfl, npn ©KMraHMM nepeA KaMepofi m/mjim 
oKMraHMM napa b KaMepe, noATBep)KAaeMOM 
yBennMeHHOi^ CKopocrbio ropeHMfl, o6pa3yiOT 
yKa3aHHoe coeAMHeHHe CnC. 

MeM Bbinie npoLjeHTHoe OTHOiueHne Maccu 
MJin o6"beiwa KMHeTMHecKM CBo6oAHbix 
paAHKanoB k HecropeBiiieMy napy ToruiMBa, TeM 
riyHiue. 

TaKMM o6pa30M, peann3aL\nfl HacToamero 
M3o6peTeHMfl 3aKnioMaeTcn b ncnonb30BaHnn 
AOCTaTOHHoro KonnMecTBa CTpyKTypbi 
noBbiweHHoro cropaHM* aha yBennMeHMfl 
ckopocth pjAtpdpysm Me>KAy HecropeBWMMM n 
cropeBiunMM ra3aMM. flpn stom 
npeAnonaraeTcn, mto cpeACTBaMM AHcf)Cfiy3MM 
comacHO n3o6peTeHMto 3aHBMTerm MoryT 6biTb 
AonoriHMTenbHbie MexaHUMecKMe mjim 
xnMUMecKne cpeACTBa pa3AeribHoro noBbiweHMfl 
nawiMHapHOM n/nnn Typ6yjieHTHOfi ckopoctm 
rope h ma. lame cpeACTBa MoryT oTcyTCTBOBaTb 
npn ncnorib30BaHMM coeAHHeHHfl enc (cm. 
Huxe). 

npM npaKTHHecKOM peann3aL4nn AaHHoro 
H3o6peTeHHW coeAHHeHMfl CI1C MoryT He 
coAep>KaTb CTpyicrypy CnC, ecnvi mx 
npuweHeHMe mjm coMeTaHne MHbiM o6pa30M 
o6pasyeT mjim Bbi3biBaeT o6pa30saHne 
CTpyKTypbi Cnc b npou,ecce oKaTMH, 3a)KnraHHfl 
m/m/im ropeHnn. 

TaKMM o6pa30M, npM npaKTMHecKOM 
peariM3aL^MM AaHHoro M3o6peTeHM« jiio6oe 
coeAHHeHne, KOTopoe cnocoocTByeT 
o6pa30BaHMfo die b npou,ecce ropeHMH, 
cHMTaeTcn coeAMHeHneM CI1C. 

XuMMHecKne m MexaHMMecKMe cpeACTBa, 
cnoco6Hbie Bbi3biBaTb B3pbiB Kanenb napoBOM 
c|)paKUMM ToanviBa nnn BnpwcKMBaeMbix m3ctml\ 
Tonnnsa ao mx ropeHMH (BK/itonafl B3pbiB BHe 
30Hbi pacnbineHun) h/im mhwm o6pa30M 
Bbi3biBaTb 6bicTpyio AMCpct)y3MK) napoBoi^ 

C^paKL^MH B 30He TOpeHUfl, flB/lflfOTCfl 

npeAnoHTMTenbHbiMM. HeorpaHMHMTenbHbie 



npuMepbi TaKMX coeAMHeHkiCi die, cnoco6Hbix 

Bbl3blBaTb B3pblB MaCTML^ TOn/lMBa, BK/ltOMaiOT 

BOAy, MeTaHon, nepoKCMA BOAopoAa, pancoBoe 
Macno n T.n. 

TaKMM o6pa30M, TonriMBO, coA©P>Kau4ee 

5 BOAy mjim Apyroe coeAHHeHMe CnC b bmab 
aMynbCMM, Ao6aBKM, AonoriHMTenbHoro 
pacTBopMTena, BBeAeHHoe nyTeM 
ynbTpa3ByKOBoro CMeujMBaHMn mtim ApyruM 
cnocoOoM/KOMOMHai^MePi, BicntoMaeTCfl b 

1Q M3o6peTeHMe, b tom HMone BOAOCOAep>KaLAee 
6eH3MHOBoe TonriMBO, AH3enbHoe TonnMBO, 
Hac})Ta, TonriMBO Ann peaKTMBHo^ aBMai^MM, 
AncTMruiMDOBaHHoe TonnMBO, anKMJiaTbi, 
npoflyKTbi pe^opMMHra m T.n. 

npeAnOMTMTe/lbHblMM ABJlfllOTCn COeAMHeHMfl 
15 CnC, KOTOpbie He Bb!3blBaiOT KOPP03MM M He 

OKa3biBaK>T OTpML\aTeribHoro bjim^hma Ha 
ynnoTHeHMfl m anacTOMepbi. OAHara Mo>KeT 
6biTb TaiOKe npeAycMOTpeHO Ao6aBneHMe 

MHrn6MTopa KOpD03MM. HeorpaHMHMBaiOLI^M^ 

npMMep BKniOHaeT cpeACTBO "DC1 11" 
20 npoM3BOACTBa KOMnaHMM Du Pont, KOTopoe 
Mcnonb3yeTCfl b KOHL^eHTpaL^MM npMMepHO ot 20 

AO 30 MJlH.H.(ppm), XOT« KOHL\eHTpaL4MM BHe 

SToro Anana30Ha TaiOKe AonycTMMbi. Bo3MO>kho 
npuMeHeHMe APyrux M3BecTHbix MHrvi6MTopoB. 
npeAnoHTMTenbHbie coeAHHeHMn CnC, 

25 npMMeHneMbie b xmakom TonnMBe, AOJi>KHbi 
MMeTb TOMKy rmaBfieHMfl HM>Ke 0 °C, -18°C, 
-29 °C f -40°C, -46°C, -51 °C, -57°C, -62°C, 
-68°C(32°F, 0°F, -20°F, -40°F, -50°F, -60°F, 
-70°F, -80°F, -90°F m H3M6onee 

30 npeAnoHTMTenbHO HM>Ke -73°C (-100°F). Bonee 
HMSKMe TeMnepaTypbi AonycKaiOTCfl, ecxiM mx 
o6ecneHMBaiOT cooTBeTCTByiou4Me ycnoBMfl. npM 
Heo6xoAMMocTM MoryT Mcnonb30BaTbCfl 
AononHMTenbHoe coeAHHeHMe cnc m/m/im 

35 AOCaBKM, B HaCTHOCTM MOHOMeTMJlOBblM 3Cf)Mp 

sTM/ieHmMKonn. y coeAMHeHMM CnC, 

BblSblBaiOQ^MX nOBblLLieHMe CKOpOCTM ropeHMfl 

h/mjim cHMJKeHne TeMnepaTypbi ropeHWfl, a Taiwe 
TeMnepaTypbi BcnbiujKM MriM AaBneHMH napoB, 
MeHee onTMManbHafl TOMKa nnaBfieHMfl Mo>KeT 
40 6biTb ypaBHOBeiueHa APyrMM coeAMHeHMeM 
CnC, Ao6aBKOM mjim AononHMTeribHbiM 
pacTBOpMTeneM. 

npeAnoMTMTenbHo, mto6w npuMeHfleMoe Ha 
npaKTMKe coeAMHeHMe cnc He 6bino TOKCMMHbiM 
mtim no MeHbiueM Mepe He 6bino 

45 BblCOKOTOKCMHHbIM, MJIM CBH3aHO C 
CymeCTBeHHOM TOKCMHHOCTbK). 

npeAnoHTMTenbHO TaiOKe, HTo6bi coeAHHeHMe 
mokho 6bino nepeKaHMBaTb HacocoM npM HH3KMX 
TeMnepaTypax, MToCbi oho mmbjio 
yAoaneTBopMTeribHoe KanecTBO zaytwa\\wt\ m 

50 6blJ10 TepMOCTa6MTlbHblM, XOT51 BOSMO>KHO 

npMMeHeHMe Ao6aBOK Arm KoppeKi^MM nnoxoM 

TepMOCTa6MnbHOCTM . 

npeAnOMTMTe/lbHblMM Ha npaKTMKe flBJlflKDTCfl 

KMcnopoACOAep>KaL4Me coeAHHeHMfl cnc. B 
55 o6o^eM cjiynae KenaTeribHo MaKCMManbHoe 
C0Aep>KaHMe KMcnopoAa. CoAep>KaHMe 
KMc/iopoAa MO>KeT HaxoAMTbCfl b Anana30He ot 
0,0001 ao 5,0, 8,0, 12,0, 15,0, 18,0, 20,0, 
22,0, 25,0, 28,0, 30,0, 33,0, 35,0, 37,0, 
40,0, 45,0, 50,0, 53,3, 60,0, 80,0 npoi^eHTOB 
60 no Macce mjim 6ojiee. 

npM npMroTOBneHMM TonjiMBa CnC 3aAana 
3aKJiK)HaeTcn TaiOKe b tom, HTo6bi 

M3KCMMM3Mp0BaTb COAep>KaHMe KMCJIOpOAa B 

TonjiMBe. nojio>KMTejibHbie pe3yjibTaTbi, ksk 
npaBMjio, He AQCTMraioTcq ao Tex nop, noKa He 
6yAeT o6ecneneHO coAep>KaHMe KMcnopoAa, 
npM6riM3MTejibHo paBHoe 0,05%, 1,0%, 1,5%, 
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2% nnn 6onee. OflHaKO npaeMneMbiMn 
HBrmiOTCfl n MeHbiune KOHqeHTpai^nn, BicnioMafl 
0,001%, b cnynae npMMeHeHHfl 
flonoriHHTenbHoro TonnnBa. >KenaTenbHbifi 
Anana30H cocTaanqer ot 0,001 ao 80% 
KMcnopofla no Macce. flpyrne Anana30Hbi 
BKTIK)MaK)T ot 0,001 AO 50%, ot 0,001 ao 15%, 
ot 0,5% ao 1 ,5%, ot 0,3% ao 2,7%, ot 0,3% AO 
2,7%, ot 0,4% ao 1,8%, ot 0,5% AO 1,9%, ot 
0,6% ao 2,0%, ot 0,7% ao 2,1%, ot 0,8% AO 
2,2%, ot 0,9% ao 2,3%, ot 1,0% ao 2,4%, ot 
1,1% AO 2,5%, ot 1,2% AO 2,6%, ot 1,8% ao 
2,2%, ot 2,0% AO 3,7%, ot 0,2% ao 0,9%, ot 
1 ,0% AO 4%, ot 2,0% AO 8,0%, ot 1 ,8% AO 12%, 
ot 2,0% ao 10%, ot 3,0% ao 30%, ot 5,0% ao 
40%, ot 2,0% ao 53% Mac. KMcnopoAa. flpyrwe 
KOHL^eHTpai^MM BKiifOHaiOT 6onbiuwe neM 0,5, 0,9, 
1,4, 1,9, 2,4, 2,9, 3,4, 3,5, 4,2, 4,7, 5,2, 
5,9, 6,3, 6,6, 7,4, 7,5, 7,8, 9,2, 10,1, 
14,3, 18,4, 23,2, 36,3 m 6onee npoqeHTOB 
KMcnopoAa no Macce. KoHi^eHTpai^nn KMcnopoAa 
b npoLjewax no Macce MeHee 0,1, 0,3, 0,7, 
1,1, 1,2, 1,9, 2,0, 2,3, 2,7, 3,3, 3,7, 3,9, 
5,1, 6,3, 8,2, 10,3, 15,3, 22,5, 32,6, 43,5, 
48,3, 62,3 HBJifliOTCfl AonycTHMbiMM. 3th 

KOHUeHTpai^MH BKnK)MaK)T K3K TOnJIMBO CnC, T3K 

m KOM6kiHai4nn cnc/AononHMTe/ibHoe Ton/iMBO. 

ripeAnojiaraeTCfl, hto b TormnBe 6e3 
Ao6aBOK, a TaioKe b paKeTHOM TonnnBe 
KOHueHTpai^Mfl Kuc/iopoAa 6yAeT BbicoKofi. B 
AonoriHUTenbHOM TonnuBe, ncnonbayeMOM a^h 
3aKnraHMfl f KOHi^eHTpaijHfl KMcnopoAa 6yAeT 
6onee yMepeHHOtf. OAHaKO aha MaKCMMM3amin 
peweHMfl 3aAaMM M3o6peTeHHH cneAyeT 
o6ecne^nTb BbicoKyio KOHijeHTpamiio 
KMcnopoAa, KOTopbi^ M0>KeT arpeccHBHo 
pearnpoBaTb c coeAHHeHHeM MeTanna. B 
HeKOTopbix cny-ianx ToruiMBO CflC MOweT He 
coAep>KaTb KHcnopoA. 

(IPMMEHflEMblE METAAflbl 

npM n pa ktmm ecKo m peann3amin HacTOflinero 
M3o6peTeHna BMecTe c coeAMHeHHeM Cf~IC b 
cocTaBe Tonnnsa CflC npwMeHHeTca no 
MeHbiueCi Mepe oamh aKTMBHbiw nepexoAHOM 
MeTann, menoMHotf MeTann, 

u^enoMH03eMejibHbifi MeTann, aneMeHT rpynnbi 
IMA mjih mx CMecb (HasbiBaeMbie Aanee 
"MeTaan/MeTajinMMecKMw KOMnoHeHT"). 

npeAnoMTHTe/ibHbiCi Tun m KonnMecTBo 
MeTannoB cornacHO HacTOHLijeMy M3o6peTeHwo 
AO/dkho o6ecneMMBaTb ynymueHne cropaHun 
h/mjim cHki>KeHkie BbiAenaeMbix 3arpfl3HeHnvi. 
HpeAnoMTHTe/ibHO o6ecnenMTb flproe ropeHne b 
napoBofi (pase, HanpuMep, Tarae, KOTopoe 
npokicxoAMT He Ha noBepxHOCTM MeTanna, a 
TaioKe He b npeAenax n He Ha noBepxHocTH 
pacnnaBneHHoro cnoa OKucna, noKpbiBaioLnero 
MeTann, a TunMMHO MeTannimecKoe ropeHne. 

KpoMe Toro, OKMraHMe b naposofi c|)a3e 

OTJlklHaeTCfl BblCOKOM CKOpOCTbK) TOpeHMfl M 

HannHneM cBeTflineficfl 30Hbi peaiqnn, KOTopaa 

HpOXOAUT Ha HeKOTOpOM paCCTOHHUM OT 

noBepxHocTM MeTanna m b kotopow o6pa3yjoTC« 
nacTHi^bi OKucna MeTanna cy6MHKpoHHoro 
pa3Mepa. TaKoe ropeHne onenb 6bicTpo 
pacnpocTpaHneTCfl h o6ecneMMBaeT 
yBe/iMMeHHyto cKopocrb Bbixnona. 

B npeAnoMTHTe/ibHOM BapnaHTe peanM3aL4MM 
MeTann ncnonb3yeTcq b KaMecxBe ochobhom mjim 
Aono/iHMTenbHoCi ABH>Kyii^eid cunw. ripn stom 
coAepxaHne BOAopoAa b coeAHHeHnn MeTan/ia 
h/mjim TonriHBa, coAepwamero MeTann, Aon>KHo 

6blTb MaKCMManbHO B03MO>KHblM. riOSTOMy 

>KenaTenbHbiMM flBnnioTCfl rwApnAbi MeTannoB 
nnn Apyrne aHanornHHbie coeAMHeHUfl. 
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>KenaTenbHbi Tarae conn, coAepwamMe 

BOAOpOA- 

npnMep 7 

Cnoco6 QKviraHMfl MeTanna b napoBoi^ c})a3e, 
BKniOMajoiAnR BBeAeHMe KviHeTn^ecKM 
CBo6oAHbix paAMKanoB, nMeK>mnx CTpyicrypy 
noBbiiLieHHoro cropaHnw, b KaMepy cropaHM«; 
3aJKnraHne m co^toKeHMe ropioMero MeTanna nnM 
MeTanriMMecKoro coeAHHeHMfl b npucyTCTBnn 
yKa3aHHbix cbo6oahux paAMKanoB npn 
TeMnepaType Hki>Ke tohkm KnneHUfl oKcuAa 
yKa3aHHoro MeTanna n 

npeAnOMTHTenbH0/BO3M0)KH0 BblWe TOM KM 

KMneHMfl yiosaHHoro MeTanna unu 
MeTaruiMMecKoro coeAHHeHMn; cxviraHne 
MeTanna; npn qtom nponcxoAMT noBbiiueHne 
CKopocTM ropeHMH, o MeM CBMAeTenbCTByeT 
«pKan cBeTflunaflCH 3 ona peaKi^nn, npoxoAfliMafl 

Ha HeKOTOpofi paCCTO«HMM OT nOBepXHOCTM 

MeTanna; npn stom MacTM!4bi MeTann nqecKoro 
OKcuAa, KOTopbie nonyMaioTcn b pe3ynbTaTe 
ropeHM«, MMetoT Manbie, BnnoTb ao 
cy6MHKpoHHbix, pa3Mepbi M/nnn ocTaiOTCfl b 
ra3oo6pa3HOM coctohhmm. 
npnMep 8 

CnocoG napoBoii <$a3bi npnMepa 39, b 
kotodom BbixnonHbie ra3bi yKa3aHHoro cnoco6a 
BbixoA^T npn BbicoKoft ckodoctm, 
npeBbioiajoiAeM 50, 52, 54, 56, 58, 60, 62, 64, 
66, 68, 70, 80, 90, 100, 120, 130, 140, 150, 
160, 170, 200 cm/c nnn 6onee; npvi stom 
yKa3aHHbie oKCMAbi nMejOT pa3Mep nacTMU b 
cpeAHeM MeHbLUMM MeM 3,0, 2,5, 2,0, 1,5, 1,0, 
0,9. 0,8, 0,7, 0,6, 0,5, 0,4, 0,3, 0,2, 0,1, 
0,09, 0,05, 0,04, 0,02 mkm unn MeHee. 

ripeAnoMTMTenbHO TaioKe, mto6w MeTann 
BBOA^ncfl b KaMepy oKuraHnn b BkiAe napa, 
OAHaKO AonycKaeTca BBefleHne b TBepAOM BkiAe, 
b pacnbineHHOM coctowhmm nnM b cf)opMe 
A^cnepcHbix HacTHL\, ecnn 3to yAOBneTBopweT 
saAanaM HacTo«mero M3o6peTeHMfl. B cnynae 
npnMeHeHMfl TBepAoro TonnnBa MeTann MO>KeT 
BBOAMTbcn b TBepAOM BMfle. B cMeiuaHHoe 
TonnnBo ero mo>kho BBOAMTb b TBepAOM BnAe 
nnn b buac xcmakoctm. 

BxniOMaeMbie MeTannnqecKMe KOMnoHeHTW 
oxBaTbiBaioT Bee MeTannbi, He coAep^au^ne 
cBMHi^a, HeKOTopwe HeMeTannuHecKvie 
aneMeHTbi, o6naAaioii^Me MeTann nnecKnM 
3cj3c})eKTOM (Aanee "MeTannbi/MeTannMMecKne 
KOMnoHeHTbO, a TaioKe pOACTBeHHbie 
coeAMHeHna, npoAyKTbi ropeHM« KOTopbix HMeioT 
BbicoKyto oTpni^aTenbHyio TennoTy 

06 pa 30 Ba huh. M3 yKa3aHHbix MeTannoB n/nnn 
MeTannnMecKnx coeAHHeHMM >KenaTenbHbiMM 
ABnaioTCfl Te, KOTopbie MMeioT BbicoKyio TennoTy 
ropeHMJi nnn Harpesa. HeorpaHMMMBaiou^Me 
npnMepw BicnMDMaioT anioMMHM^, 6op, 6poM, 
BMCMyT, 6epnnnn«, Kanbi^M^, Lie3wK, xdom, 
Ko6anbT, MeAb, qbpaHunfl, rannnn, repMaHM«, 
moa, >Kene30, mhamm, nnTMM, MamnCi, MapraHei;, 
MonnSAeH, HnKenb, huo6mm\ 4>occ(>op, Kannft, 
nannaAMft, py6nAM^, HaTpyitf, onoBo, i^mhk, 
npaseoAMM, peHMM, KpeMHnfi, BanaAMM, 
CTpoH4Mvi, 6apnft, paAnti, CKaHAnfi, uttpmm, 
naHTan, aKTMHMM, t^epnn, Topnft, TMTan, 

L^MpKOHMM, racjDHMM, npa3eOAHM, npOTaKTMHMM, 

TaHTan, HeoA^M, ypaH, Bonb($paM, npoMeTMM, 
HenTyHM^, caMapn^, nnyTOHMi^, pyTeHM^, ocMMfi, 
eBponnM, aMepnL(n^, doah^, mphamm, rannnii, 
i4epnM, nnaTMHa, Tep6n«, 6epKnnfl, cepe6po, 
3onoTo, Ancnpo3MM, KanncfopHMM, ioamum, 

pTyTb, TOnbMMM, TMTaH, 3p6HM, TynMM, MblWbflK, 

cypbMa, nrrep6M^, ceneH, Tennyp, nonoHMM, 
nK)Tei4HM n acTaT. CoeAMHeHMfl, Ha3biBaeMbie 
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3aflBHTeneM MeTannaMw, wioryT npeACTaBnaTb 
co6ofl MeiarmopraHMHecKMe nnn 

HeopraHMMecKwe coeAHHeHWfl. 

Ciofla Ke BKnioMaioTCfl menoHHbie MeTannbi 
rpynnu 1A, menoMH03eMenbHbie MeTannbi 
rpynny 2A, nepexoflHbie aneMeHTbi m MeTannbi 
rpynn 3B, 4B, 5B, 6B, 7B, 8, 1B, 2B, 
ranoreHbi rpynnbi 7A, m aneMeHTbi rpynnbi 3A, a 
TaioKe nx coeAHHeHUfl. OAH03HaMHO 
BicnHDMa»OTC5i nepexoAHbie MeTannbi h 
L^MKnoMaTHHecKne/unKnoneHTaAMeHnnoBbie 
coeAHHeHUfl, b tom nucne Kap6oHnnbi. \Ax 
nonyHeHwe onucaHO b naTeHTax CLUA 2818416, 
3127351, 2818417, 2839552 (npkiBeAeHHbix 
3Aecb An« ccbinKki). 3aflBUTenb ycTaHOBkin, mto 
MeTMnuMKnoneHTaAMeHkinTpMKap6oHMnbHbie 
rpynnbi ABnaioTCfl actxfceKTkiBHbiMH. 

Oco6o npeflycMaTpuBaiOTCfl 
HeorpaHMM^BaioiAne ^mouajmecme nm 
Ui/iKnoneHTaAweHnnbHbie coeAMHeHna, b 
KOTopwx coAepwaTca sneMeHTbi, HaxoAau^ecfl 
b rpynnax 4B, 5B, 6B, 7B m 8. BKnioMaiOTCfl 
TaioKe coeAUHeHUH, KOTopwe coAepwaT 6onee 
OAHoro MeTanna, n/nnn cMecb MeTannoB, i4/nnn 
nx coeAHHeHnft. 

OAHoaHaMHO BKmonaioTCfl MeTannbi w mx 
HeorpaHUHMBaiOLAMe coeAHHeHWfl, Haxc-AfliAnecfl 
b rpynne 3A Uepmp,mecKm Ta6nuijbi 
aneMeHTOB, b oco6eHHOCTH 6op h anioMMHuCi. 
MeTannbi mo>kho BBOAWTb b 30Hy cxuraHun c 
noMou^bKD coeAHHeHUR CI1C mw APy^MW 
cnoco6aMM, b tom HHcne nocpeACTBOM 

paCTBOpHMblX COeAHHeHUM, COOTBeTCTByiOLi^HX 

AHcnepreHTOB/pacTBopnTenevi, KonnouAOB, 
cycneH3uii, pa3AenbHoro BnpbicKa. 

TanoreHbi rpynnbi 7A BKniCMeHbi c 
orpaHMHeHn^Mn Ha i/icnonb30BaHwe cfcTopa, 
xnopa m 6poMa BcneACTBue nx BpeAHOc™ Ann 
OKpy>KaHDiAei^ cpeAbi m 3AopoBbfl, HanpwMep 
ct)TopnpoBaHHbix ymeBOAopoAOB w T.n. 

XanbKoreHbi rpynnbi 6A, HanpuMep cepa, 
ceneH, Tennyp h nonoHnPi, 3a ncioiioHeHkieM 
KucnopoAa, BKnioMaioTCfl c orpaHUMeHneM Ana 
cepbi BcneACTBue ee BpeAHOCTn Ann 
OKpy>KaK)U-\ew cpeAbi w 3AopoBbn. 

SneMeHTbi rpynnbi 5A m mx coeAHHeHHH 
BKnioMaiOTCfl c orpaHUMeHkieM Ann cfcoccfcopa 
BcneACTBue ero BpeAHOc™ OKpy>Kaioii^eM 
cpeAbi. 

3a«BMTenb nonaraeT, hto MeTannbi nnn 
(x>eAHHeHMfl MeTannoB, KOTopbie B o6u^eM 
cnynae pacTBopaioTCfl b TonnwBe, MMeiOT 
TeMnepaTypbi nnaBneHun m KuneHM^, 
COBMeCTMMbie c whakmm ymeBOAopoAHbiM 
TonnnBOM, npeACTaBn^ioT co6otf HannymunPi 
HenocpeACTBeHHbiw Bbi6op. 

HeorpaHUMUBaioiAHe npwMepbi TaKHx 
MeTannopraHMMecKHX coeAWHeHHfi BKnio^aioT 
L^MKnoneHTaAneHnnMeTunuMKnoneHTaAMeHnnxe 
ne3o, cfceppoijeH, MeTwnc^eppoLjeH, 
6yTaAneH>Kene30TpMKap6oHnn , 
AMUHKnoneHTaAneHnn>Kene3o n coeAHHeHMfl 
AHL^MKnoneHTaAneHnn>Kene3a (cm. naTeHTbi 
CUJA 2680, 2804468, 3341311), HHKenb, 
i4MKnoneHTaAneHnnHMKenbHMTp03nn, 
reKca Kap6oH nn Mon w6AeH , 
L^nKnoneHTaAneHnnMonn6AeHKap6oHnnbi (cm. 
naTeHTbi CUJA 3272606, 3718444), coeAHHeHiifl 
TexHeijHa, MamHH, pemn (cm. naTeHT KaHaAbi 
1073207), AH^opaH, TeTpa6opaH, reKca6opaH \a 
ux cMecb. BicniOMaeTCfl npuMeHeHne 
opaHMHecKnx m HeopraHnnecKHX coeAWHeHufi 
3THX MeTannoB. naTeHT CUJA 2218416 
onucbiBaeT MHowecTBo TaKnx coeAMHeHuR, KaK 
TpuMeTunanioMUHnii, TpusTiinaniOMMHMvi, 
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AWMe™n6epi4nnnfi, ruApaT 6opa, ruAPHA 6opa, 
SopHbiK aHrMApuA, TpM3Tnn6op (C2H 5 ) 3 B, 
coeAHHeHnw 6opa c BOAopoAOM n nuTneM, 
neHTa6opaH, ASKaSopaH, 6opa3on, 6oporkiAP^A 
aniOMUHUfl, 6oporkiAP^A 6epnnnnR, 6opornApuA 
nuTUJi n \ax cMecM, coeAHHeHWfl nerKnx 
MeTannoB (CH 3 ) 3 NBH(CH 3 )3. (CH 3 ) 2 BI, 
Be(C 2 H 5 )2, C 4 H 9 B(OH) 2 , AI(BH4>3. Be(BH 4 ) 2 , 
LiBH 4 , B(OC 2 H 5 ) 3 , (BO)3(OCH 3 ) 3 , 

Zn(CH 3 ) 2 . CoeA^HeHHfl c 

HecKonbKHMM MeTannnaMki BKniOMaioTCfl 

OAH03HaMHO. 

ripeAnoMTHTenbHbiM i^nKnoMaTMMecKUM 
TpnKap6oHnnoM MapraHL^a RBneTcn 
i4HKnoneHTaAneHnnMapraHeuTpnKap6oHMn. 
Bonee npeAno^THTenbHbiM i^HKnoMaTMMecKUM 
TpnKap6oHkinoM MapraHi4a ABnaeTca 
MeTnnL4MKnoneHTaAneHkinMapraHeuTpviKap6oHM 

n (MMT). 

HeorpaHkiHUBatoiAne np^Mepw npneMneMbix 
3aMecTHTene« L^HKnoMaTHMecKnx coeAHHeHU^ 
BKnionaioT anKwn, apanKnn, apanKeHun, 
L^HKnoanKnn, LjwcnoanKeHun, apunbHyio n 
anKeHnnbHyio rpynnbi. 

HeorpaHMHMBaioiAMe npuMepw 
miicnoMaTMHecKnx coeAHHeHMPt BKmonaioT 
coeAHHeHHH c oahom v\m HecKonbKMMM 
KonbLjeBbiMH cucTeMaMU, BKnioMafl 
annL^HKnunecKne nnn apoMaTunecKi/ie 
KonbL^eBbie cucTeMbi, cucTeMbi, KOTopwe MoryT 
6biTb nacTHMHo nnn nonHOCTbKDOpraHMHeCKHMH, 
HeopraHMMecKHMH nnn reTepoi^nKnnnecKHMH. 
OpraHUMecKne m HeopraHWMecKne Konbi^eBbie 
cucTeMbi Mon/T 6biTb nonnocTbio roMoreHHbiMH 
nnn reTepoi^nKnMMecKMMn m MoryT BicntoMaTb 
i^MKnki^ecKne coeAHHeHUfl 6opa (oopasonw), 
i^MicnuMecKMe cunaHbi (cnnai^nKno6yTaH, 
2,4,6,8,10-neHTaMeTnni4HKnoneHTacnna3aH m t. 
a!), nnKnunecKHe a30TocoAep>KaiAne 
coeAHHeHHH (nkipa3onbi, nupnA^iHbi, nupponbi, 
nnnepa3HHbi, MMMAa3anbi m t.a), L\HKnnHecKne 
Ki/icn opoAOCO Ae pwa m ne coeAHHeHMfl 
(6eH3onnw, iypaHbi, nupaHbi, HanpuMep 
TeTpamAponnpaH, nnpoHbi, ahokcmhu m t.a ), 
i^MKnuMecKne cepocoAep>KaiAMe coeAHHeHun 
(TWxfceHbi, A^Tunbi m t.a) APyrne 
L^MKnumecKne HeopraHMHecKne coeAHHeHUfl. 
LlnKnoMaTMMecKne opraHMMecKne Konbi4eBbie 
cucTeMbi BicnioMaiOT HacbiiMeHHbie Konbija 
(i^Micnonponun, L\MKno6yTnn, L^MKnoneHTun, 
L^nKnoreKCMn, LjkiKnooKTun n t.a.). 
HeHacbiiAeHHbie Konbua, Konbua c oaho« nnn 

H eCKOn b KH M M MHO)KeCTBeHHblMH MnM ABOMHblMH 

cb*3hmu (L(MKnoreKcaAMeH, L^MKnoneHTaAneH, 
UMKnoTeTpaeH m t.a ). apoMaTVNecwe Konbua 
(cf)eHnn, 6eH3nn, CTupun m t.a). 
KOHAeHcupoBaHHbie Konbi^a, KOHASHCupoBaHHbie 
apoMaTHMecicne Konbi^a (HacjDTunbi, Hac{)TeHaTbi 
h t.a), KOHAeHcupoBaHHbie ranbi^a c 
L\i/iKnoneHTaAneHunbHOM ^acTbio, xonbL^a, 
coAep>KaiAMe KucnopoA win ruApoKcun (0eHon 
m T.n). 

BKniOHaiOTCfl TaioKe oamh wua HecKonbKO 
paAMKanoB b bi/ia© 6oKOBbix L^eneii b 
KOM6i/iHam/in c yKa3aHHbiMM BbiQje Konbi^eBbiMH 
cucTeMaMn nnn oTAenbHO ot hux. YKa3aHHbie 
paA^Kanbi MoryT 6biTb HacbimeHHbiMH nnn 
HeHacbiu^eHHbiMH, npncoeAHHeHHbiMii k oahom 
unw HecKonbKMM no3HL^nflM KonbL^a w/vmn k 
oAHOMy nnn HecKonbKkiM HOHaM Ka>KAoro 
MeTanna. HeorpaHMMMBaioiAne npuMepbi 
BKnioMaioT Bee Knaccbi opraHUHecKnx n 
HeopraHunecKHX paAMKanoB, b tom Mucne: 
boaopoa (ruAP^A). ruApoKcun, 

rnAPOxap6nnbHyio rpynny paAHKanoB, b tom 



HMcne anKunbHbie paAHKanw (HanpMMep, MeTun, 
3thji, nponun, H3onponwi, 6yTMn, n3o6yTnn, 

BTOpMHHblR 6yTHJ1, TpeTMMHblfi 6yTnn, aMMn, 

neHTHn, reiccnn m t.a), aiiKOKcupaAMKaxibi, mx 
pasnnMHbie M30Mepbi nonotfeHMfl (HanpMMep, 
1-Me™ji6yTHji, 2-MeTMn6yTkin, 3-MeTHJi6yTwn, 
1,1-AHMeTnnnponnn, 1 ,2-AWMeTnnnponnn m 
t.a ). cooTBeTCTByiomMe n30Mepu c npflMOfl m 
pasBeTBneHHOM i^enbio (HanpMMep, reKcun, 
renwi, oktuji, hohuji, fteuyw m t.a.), 
a/iKeHUJibHbie paAMKanbi 
(3TW1, A 1 -nponeHWJi, A 2 -nponeHnn, 

M3onponeHnn m t.a.), hx cooTBeTCTByjou^ne 
M30Mepbi c pa3BeTBneHHoti i^enbio, mx Apyroe 
M30Mepbi (HanpMMep, renTeHun, oicreHMn, hohmti, 
Aei4eHnn m t.a), anKeHnnoKcnpaAHKa/ibi, 
apki/ibHbie paAMKanbi (HanpuMep, cfceHun, 
a-Hac^THn, b-HacjjTwn, a-aHTpwn, b-aHTpwi m t. 
A), apkinoKCkipaAMKaiibi, BKTUOMaa 
oAHOBaneHTHbie paAMKanbi tqkmx 

apoMaTMMecKMX BemecTB (HanpMMep, hhash, 
n30HHAeH, aL^eHacjDTeH, cfenyopeH, 0eHaHTpeH, 
HaqbTaLjeH, xpn3eH, nnpeH, TpwfceHuneH m t.a ), 
apajiKMnbHbie paAMKanbi (HanpMMep, 6eH3wn, 
a-4)eHnn3TMn, b-cjreHMnarwn, a-cJ)eHnnnponMJi m 
t.a), apaxiKvinoKCMpaAHKa^bi, mx pa3JiMMHbie 
nsoMepbt nonoweHMH (HanpMMep, npoM3BOAHbie 
1-MeTMJi6yTnna, 2-MeTMji6yTMjia, 
3-MeTM/i6yTnna, 1 ,1-AMMewinponMna m t.a ). 
cooTBeTCTByjoiuMe ajiKMfibHbie npoM3BOAHbie 
c|)eHaHTpeHa, cf)nyopeHa, aLjeHacJyreHa m t.A-, 
anKapMnbHbie paAMKanbi (HanpMMep, o-Tonun, 
m-tojimji, n-TonMn, o-3TMncf>eHMn m t.a), 
i^MKnoanKMribHbie paAMKanbi (6eH3un m t.a), 
MMKnoanKunoKCMpaAMKaribi, annqbaTMHeciaie 
paAMKanbi. 

BicnioHaioTCfl rwApoKCMn, anicaHon, okcm 
m/mjim paAMKanbi, coAepwamMe KMcnopoA, b tom 
MMcne npoM3BOAHbie yKa3aHHbix Bbiwe 
coeAHHeHMM. HeorpaHMHMBaiotuMe npMMepbi 
BKntoMaT paAMKanbi tmapokcm, MeTunaT, sTMJiaT, 
nponkinaT, M3onponMnaT, 6yTMnaT, M3o6yTM/iaT, 

BTOpMMHbIM SyTMfiaT, TpeTMHHbIM 6yTMnaT, 

neHTM/iaT, aMM/iaT, cfceHMnoKCMAneprMApoKCM, 

MeTOKCM, MeTMHOJl, MeTMJieHAMOKCM, 3TOKCM , 

sTMnon, STuneHAMKOCM, onanrm, nponoKCM, 
nponM/ion, n pon M/ieHAMOKCM , M3onponoKCM, 
MsonponMnon, M3onponMJieHAHOKCM, 6yTOKCM, 

6yTMJieHAMOKCM, 6yTMJ10Jl, M306yTOKCM, 

M306yTMX10n, M306yTMneHAMOKCM, M306yTMpMJl, 
BTOpMMHblfi 6yTOKCM, BTOpMMHbIM 6yTM/10H, 
BTOpMHHbIM 6yTHJieHAMOKCM , TpeTMHHbIM 6yTOKCM, 
TpeTMHHbIM 6yTMnon, TpeTMMHbIM 

6yTMneHAMOKCM, 6yTMpnn, KanpoMJi, KanpMn, 
KanpMxiMn, neHTOKCM, neHTM/ion, 

neH Tane hah okcm , aMMnon, aMMneHAMOKCM, 
cf)eHOKCM, c^eHM/ion, 0eHMneHAHOKCM, 

C})eHHn MeTOKCM, A^H^eHMn MeTOKCM, 6eH30MJl, 
6eH3MflOKCM, 6eH30KCM, M306eH30Mn, H3Cj)TOKCM, 

HacfjTMnon, reKoinon, reKcaMeTM/ioji, 
a h mji eH am o kcm , reKcaAeKaHOMn, renTaHAMOMn, 

reKCMTieHAOKCM, Kap6MeT0KCM, Kap63TOKCM, 

Kap6o6eH30KCM, Kap6onponoKCM, 
Kap6M3onponoKCM, KapoyTOKCM, c^eHai^MJi, 
cjDeHa/mMjiMAeH, nponMOHM/ipaAMKanbi m t.a., 
BKTiKDHafl mx npoM3BOAHbie, roMonorM, aHanorM M 
M30Mepbi. flpyrMe KMcnopoAocoAepKa mMe 
paAMKanbi BKjifOMaiOT paAMKanbi aueTMn, 
aL\eTaMMAO, ai^eToai^eTM/i, ai^eTOHMn, 
aqeTOHMJiMAeH, aKpMfiMn, anaHMn, B-anaHMn, 
annocfjaHOMn, aHM3MJi, 6eH3aMMAO, 6yTpMn, 
Kap6oHM/i, Kap6oKCM, Kap6a30Mn, KanpoM/i, 
KanpMn, KanpMjiM/i, Kap6aMMAO, Kap6aMOMn, 
KapCasoMn, xpommti, i^MHHaMOMn, kpotokcmji, 
L^MaHaTo, AeKaHOM/i, AUcunoKcaHOKCM, snoKCM, 



cJxDpMaMMAo, cfxjpMMJi, c^ypMH, c^ypcfrypM/i , 
0yp*ypHfiMAeH ( rnyTapMn, mMUMHaMMAO, 
r/iMKOjiMn, mMi^MJi, rxiMKOi^MnMJi, renTaAeKaHOMJi, 
renTaHOJiMji, rviAponepoKCM, rMApoKcaMMHO, 
rviApoKCMJiaMMAO, rMApa3MA0/rMApa3MA, 

5 IHAPOKCM, MOA030, M30L^MaHaT0, M30HMTD030, 

KeTo, naKTMJi, MeTaKpMJiMn, Man oh mji, 

HMTDOaMMHO, HMTpO, HMTP033MMH0, 

HMTD03MMMHO, HMTDOSMJl/HMTpOSO, HMTpMnO, 
OKC3MMAO, CfXDCCfDMHMn, q^OCC^MA/CIXXX^MAO, 
1Q C|>OC<})MT/C})OCX})MTO, CjXXXfcO, CtXX^OHO, 

4xxx^opMn, ceneHMHMii, ceneHOHMn, cmjiokcm, 
cyiqMHaMMn, cynbcf)aMMHO, cynbc^aMMn, 
cynbCfjeHo, tmok3p6okcm, Tonynn, ypeMAo, 
BanepMnpaAMKanbi m t.a., BKmonan mx 
npoM3BOAHbie, roMonorM, aHanorM m M30Mepbi. 
15 HeorpaHMMMBaioiAMe npMMepbi APyrMX 
BKniOMaeMbix paflHKanoB coAep>KaT paAMKanbi: 

aLjeTMMMAO, aMMAMHO, aMMAO, aMMHO, aHMnMH, 
aHMnMHO, apCMHO, a3MAO, 33MHO, a30, a30KCM, 

6eH3MnMAMH, 6eH3onMAMH, 6Mcj)eHMnMn, 
6yTMneH, M3o6yTMneH, btopmmhwm 6yTMneH, 

20 TpeTMHHbifi 6yTMneH, i^MaHo, uMaHaMMAO, A^a30, 
Ana3oaMMHo, 3TMneH, A^icMnaHMn, rnMi^MAHn, 
ryaHMAMHo, ryaHMn, renTaHaMMAO, rMApa3MH0, 
rMApa30, TMnoc}x5C($)MT (rMnoqboccjDMTO), mmmao, 
M3o6yTMnMAeH, M3onponnnMAeH, cMnMn, 
cMnMneH, MeTkineH, MepKarrro, MeTwneH, STMneH, 

25 Hacjyran, Hac})To6eH3Mn, Hac{)TMn, HacJ)TMnMAeH, 
nponMneH, nponMnMAeH, nMpMA^n, nMppMn, 
4)eHeTMn, 0eHMneH, nMpMA^HO, cynt4>MHMn, 
cynbc^o, cynbcJjoHMn, TeTpaMeTMneH, TeHMn, 
TMeHMn, TMo6eH3Min, TMOKapoaMMn, 

3Q TM0Kap60HMn, TM0L\M3HaT0, TMOHMn, TMypaM, 

TonyMAMHO, Tonnn, a-TonMn, TonmieH, 
a-TonMneH, T03Mn, TpMa3aH0, 3TeHMn (BMHMn), 
ceneHMn, TpMrMApOKap6MnaMMHO, 
TpMranoaMMHo, TpMmApoKap6Mnc^occ})MT l 
TpMranocpoc^MH, TpMMeTMneH, TpMTMn, 

35 BMHMn MAeH, 6Mc})eHMnMn, KCMnMAMHO, KCMnun, 
KCMnMneH, 1 ,3-AMeH, mApoKap6MnbHbie 
paAMKanbi m t.a., BKnioHafl mx npoM3BOAHbie, 
roMonorM, aHanorM m M30Mepbi. 

Oahh mjim HecKonbKo yKa3aHHbix Bbiiue 
paAMKanoB MoryT 6biTb npMcoeAMHeHbi k ApyrMM 

40 paAMKanaM np«Mo MnM kocbchho. KocBeHHoe 
npMCoeAMHeHMe MO)KeT npoMCXOAMTb nepe3 

OAMH MnM HeCKOnbKO npOMe>KyTOHHblX aTOMOB, 

BicniOHan 6e3 orpaHMneHMfl yrnepoA, a30T, 
KMcnopoA, (tocqbop, KpeMHM^, 6op, cepy MnM 
ApyroM MeTann. npM OTcyTCTBMM Konbi^eBOM 

CMCTeMbl OAMH MnM HeCKOnbKO yKa3aHHblX Bbiiue 

paAMKanoB MoryT 6biTb npflMo MnM KOCBeHHO 
npMcoeAMHeHbi k MeTanny. OAHa mjim HecKonbKo 
yKa3aHHbix Bbiuue Konbi4eBbix cmctcm MoryT 6biTb 
np^MO MnM KOCBeHHO npMcoeAMHeHbi k MeTanny 
50 npM OTcyTCTBMM OTAenbHoro paAMKana. Oaho 
MnM HecKonbKo i^MKnMMecKMx Konei^ Mor/T 6biTb 

COeAMHeHHbIMM, KOHAeHCMpOBaHHblMM MnM 

KOCBeHHO CBfl3aHHbiMM nocpeACTBOM oAHoro 
MnM HecKonbKMX paAMKanoB, OAHoro MnM 
HecKonbKMX aTOMOB, BKnioHa^ 6e3 orpaHMneHMs 
55 yrnepoA, a30T, KMcnopoA, cpocqbop, KpeMHMM, 
6op, cepy MnM MeTann. CoeAMHeHMe MO>KeT 

6blTb MOHHblM. 

Oamh MnM HecKonbKo MeTannoB MoryT 
coeAMHflTbCfl oamh c ApyrviM np^MO MnM 
KOCBeHHO nocpeACTBOM OAHoro MnM HeCKOnbKMX 
SO paAMKanoB M/MnM OAHoro MnM HecKonbKMX 
aTOMOB, BKnioMan 6e3 orpaHMneHMn yrnepoA, 
a30T, KMcnopoA, Qboc0op, KpeMHMM, 6op, cepy 
MnM APyroM MeTann. CoeAMHeHMe MO>KeT 6biTb 

MOHHblM. 

AnanorMHHbiM o6pa30M oaho MnM HecKonbKo 

I^M KH MM eCKMX KOT\e\\ MOryT 6blTb COeAMHeHbl c 
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weTannoM npaMO wua KOCBeHHO Hepe3 oakh unu 
HecKoribKO paflUKanoB n/wnn oahh wnw 
HecKonbKO npowie>KyTOMHbix stomob, BKnKwaa 
6e3 orpaHUMeHMfl ymepoA, a30T, KHcnopoA, 
cfcoccjiop, KpeMHM^, 6op, cepy nnn APyrofi 
MeTann. CoeA^HeHne MoxeT 6biTb TaioKe 

MOHHblM. TaKMM o6pa30M, OAUH HeCKOJlbKO 

MeTannoB npflMo nni/i kocbghho MoryT 6biTb 
npucoeA^HeHbi k nio6o8 bo3MO>kho« nosML^w 
KonbijeBofi cucTeMbi. AHanorkMHbiM o6pa30M 
oAHa unu HecKonbKO KoribueBbix cwcreM MoryT 
6biTb npflMO win KOCBeHHO npucoeA^iHeHbi k 
nra6ofi bo3mo>kho^ no3ML;nn MeTanna. 

PaAMKan MorceT 6biTb He3aBMCHM0 
npucoeA^HeH npflMO vmw kocbbhho k MeTanny 
npn OTcyTCTBHH coeAHHeHkin c KonbL\eBOM 
CMCTeMoR. I~lpn npaKTMMecKofi peann3aL^nn 
HacTOWi^ero H3o6peTeHMa 0AH03HaHH0 
BKinoHaeTCH BapnaHT npncoeAMHeHHH OAHoro 
win HecKoribKHX paAHKanos k MeTanny npn 

OTCyTCTBMWI KOJlbL^eBOVI CUCTeMbl. AHaJlOrMHHblM 

o6pa30M oamh win HecKonbKO paAMKanoB MoryT 
6biTb He33BncnMo npucoeAMHeHbi npflMO wim 
KOCBeHHO k KonbijeBofi cMCiewie npu OTcyTCTBwn 
npucoeAHHeHun k MeTanny. He3aBHCMMoe 
npncx>eAHHeHMe M0>KeT ocytnecTBnflTbCH Mepe3 
npoMe>KyTOHHbiPi paAMKan, oahh wim HecKonbKO 
npoMe>KyTOMHbix aTOMOB, BKniOMaH 6e3 
orpaHnneHMfl ymepoA. a30T, KucnopoA, 
c^occ^op, KpeMHUM, 6op, cepy win Apyrofi 
MeTann. CoeAMHeHHe Mo>KeT 6biTb TaioKe 
noHHbiM. OAHaxo MeTann Aon>KeH 6biTb 
npucoeAMHeH hhwm o6pa30M. 

LtnicnuMecKoe Konbijo win paAWKan MoryT 
6biTb KOCBeHHO npucoeA^HeHbi k MeTanny nepes 

OAHH WW HeCKOJlbKO aTOMOB, BKTllOMafl 6e3 

orpaHnneHUR ymepoA, a30T, KncnopoA, 
cfxoccfeop, KpeMHM^, 6op, cepy win MeTann. 
L4nKnnMecKvie Konbija MoryT 6biTb 
npucoeA^iHeHbt k OAHOMy win HecKonbKMM 
paAMKanaM n/ww KonbueBbiM cncTeMaM nepeA 
npHMbiM win KOCBeHHbiM npucoeAHHeHneM k 
MeTanny. TaKMM o6pa30M, t^MKnoMaTHHecKne 
coeAHHeHMfl mop/t coAepKaTb oAHy win 
HecKonbKO Konbi^eBbix cncTeM c 
npucoeAMHeHHbiMH k hmm oahmm win 
HecKonbKHMM He3aBHCMMbiMM paAnKanaMn, npn 
3tom yKa3aHHoe Konbt^o npaMo win KOCBeHHO 
npncoeAMH«eTCfl k MeTanny, yKa3aHHbin MeTann 
MoxeT npjiMo win kocbchho npucoeAHHRTbcn k 
He3aBHCHMOMy paAHKany, a yKa3aHHbin paAMKan 
npeACTaBnaeT co6on oahh win HecKonbKO rpynn 
BOAopoAa, rnAPOKCwia, anwna, apnna, 
Kap6oHnna, anKaHona, OKcn win 
KHcnopoAcoAep>Kau4MX paAHKanoB. HpuMepoM 
HBnneTCfl 

MeTnnuMicnoneHTaAMeHMnMapraHei^TpMKap6oHn 
n. 

UnniocTpaTMBHbie m APyrne 

HeorpaHMHUBaioiAne npuMepbi npneMneMbix 

L^HKnOMaTHHeCKMX aHTMfleTOHaL^HOHHblX 

coeAHHeHHM MapraHei4TpnKap6oHnna BKnionajoT 
6eH3nni4HKnoneHTaAMeHnnMapraHeuTpnKap6oHM 
n, 1 ,2-Annponnn-3- 

miKnoreKCUinL^HKnoneHTaAMeHnnMapraHeuTpMKa 
p6oHnn, 

1,2-A^*eHnnuMKnoneHTaAMeHMnMapraHei4TpnKa 
p6oHnn, 

3-nponeHnnnHnnMapraHeL4TpnKap6oHnn, 

2-TonnnHAeHnnMapraHeuTpnKap6oHnn, 

4>nyopeHnnMapraHei^TpMKap6oHnn; 

2,3,4,7-nponn(})nyopeHTMnMapraHeuTpMKap6oHM 

n, 3-Hac{)TMni>nyopeHnnMapraHei4TpnKap6oHnn, 

4,5,6,7-TeTparMAponHAeHnnMapraHei4TpnKap6oH 

nn, 3,3-3TeHnn-4, 
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7-AwrMAPOMHAeHMnMapraHeMTpnKap6oHMn, 

2- 3Tun 3(a-4)eHnneH3reHnn) 4,5,6,7 
TeT pa rM apom h Map ra Hei^T pw Ka p6o H wn , 

3- (a-L\n Knore Kcune HTe h nn )-4 , 7-a^ rM AP OM H Ae h nn 
MapraHei4TpMKap6oHMn , 

1,2,3,4,5,6,7 f 8-oKTarnApo4)nyopeHMnMapraHeMT 
pMKap6oHwn m t. n. CMeci/i jamx coeA^HeHnCi 
TaioKe MoryT Mcnonb30BaTbCfl. YKa3aHHbie Bbiiue 
coeAHHeHW? mo>kho nonynnTb M3BecTHbiMM 
cnoco6aMM. 

3a«BMTenb ycTaHOBHn, mto Kanki^, Mamnti, 
nuTMC^, 6op u nx npoM3BOAHbie coeAHHeHMH c 
BbicoKofi aHeprne^ ropeHMfl flBnfltoTc^ oco6eHHO 
3cf)cf)eTMBHbiMM m nosTOMy KenaTenbHbiMki. 
Bo3mo>kho TaioKe npuMeHeK^e TaKnx 
npoMOTopoB, KaK Li m LH, ecnw 3Toro Tpe6yiOT 
o6cT0ATenbCTBa. 

HeorpaHUHUBaKDiAkie npMMepbi npon3BOAHbix 
coeAHHeHHW n^Tkifl cornacHO AaHHOMy 
H306 peTe h m \o , onucaHHbie Aanee unw 
npMBeAeHHbie a/ih ccbinKH Bbiiue, BKnio^aioT: 
nnTM^6nc(AMMeTnncnnnn)aMHA, 
nnTHM6nc(TpnMeTnncnni4n)aMHA, oKcaMMHOByio^ 
KucnoTy, nuTneByto conb n-aMMHOcannL\nnoBOM 
KucnoTbi, nuTneByio conb 5-HHTpoopoTHHOBofi 
KucnoTbi, D-rn»OKOHaT nn™a, 
reKca4naHOCt)eppaT(lll) nmwa (Li 3 Fe(CN) 6 ), 
Anc{)eHnnc}xDcct>nA nuTHfl, aqeTaT nuTun, 
yKcycHOKUcnbiM nn™fi, nuTneByio conb yKcycHof^ 
KucnoTbi, aL^eTaMMA nwTMR, aHunnAnnTna, asuA 
nMTHfl, 6eH3aMHA nuTMfl, aHTMMOHUA nuTMR, 
opToapceHaT nuTun, opToapceHMT nuTUR, 
MeTaapceHUT nuTMfl, An6opaH nn™a, 
neHTa6opaT nvimn, AwrMAOKCMAn6opaH nuTMH, 
6opaH nuTMW, nuTHM-KaAM^^ hoa^A, xnopuA 
niiTHfl, nnTMfi-KanbL\kiCi xnopuA, Kap6nA nuTHfl, 
KapboHaT nuTun, Kucnbiw Kap6oHaT nuTHfl, 
Kap6oH3T nuTHfl, Kap6oHnn nuTMfl, 
nnTnti-Ko6anbT(l l)unaHMA, 
nnTMM-Ko6anbT(l I OmiaHMA, 
nnTHM-Ko6anbT(lll)HHTpnT, i4MHOMaHraHaT(ll) 

nUTHfl, L\HHOM3HraHaT(l 1 1) nMTHfl, I^MTpaT 

nuTMfl, cfceppni4tfaHHA nuTHfl, cfjeppom^aHUA 
n^THfl, thap^ia nuTHfl, rkiAPOKcuA nuTna, 
MaHraHaT nuTUR, nepMaHraHaTnuTHfl, MeTMOHaT 
nuTMfl, Hact)TeHaT nuTMfl, hutpha nuTHfl, HMTpaT 
nuTMJi, hmtput nuTHfl, h mt po6eH 3onn HT M M 
(HanpuMep, n-HHTpo6eH3onnnTMM), 
HUTpOCjDeHOKCHA nuTun, 3Cj)MpaT nUTMfl, xpoMaT 

nuTHfl, oneaT nuTMfl, OKcanaT nwTum, 
oKcanaTo0eppaT (II) nuTun, 

oKcanaToc|)eppaT(lll) nuTi/m, mohokcha nuTun, 
okcma nuTnw, nepoKCMA nwTun, nuTHM, 
MOHoopTOc|)occf)aT nMTMfl, rvinoc})occt)HT nuTHfl, 

OpTOCj)OCCt)MT nMTMfl, OKCOnnK5M6aT nMTMfl, 

nuTM^-pOAH^ L^naHUA, ceneHUA nMTMfl, ceneHMT 
nMTMfl, ceneHOi^naHaT nuTna, 
ceneHounaHonnaTMHaT nuTna, A^cunMKaT 
nuTMH, MeTackinnKaT nmun, nuTuPi-HaTpuvi 
Kap6oHaT, nuTMii-HaTpuM c^eppnunaHMA, 
QKcocTaHHaT nHTHfl, A^cynbctDHA nuTna, 
riiApocynb4)MA nuTHH, neHTacynbcJwA nuTMfi, 
TeTpacynbcj)HA nuTun, Tpncynbcf)^A nuTHfl, 
TennypuA nuTnw, TuoapceHaT nHTHfl, 
THoapceHUT nkiTHfl, TpMTMOKapGoHaT nuTMfl, 
TMOL\viaHaT nuTUfi, nuTH^aMMA, nuTneByto conb 
(E, E)-2,4-reKcaAneH0B0fi KucnoTbi, 

AnnnTniict)Topct)occtiaT, AnnnTuw^Topc^ocxtniT, 

TpunHTHM^OCCfiaT, TpHnMTMM4)OC4)MT, 

nuTMCinepxnopaT, nuTneByio conb nponaHOBOti 

KMCnOTbl, 0OpMMaT nUTMfl, L\MaH3T nUTHfl, 

reKcai^aHOKo6anbTaT(tll) nuTna, rnnocf)occtDMT 
nuTMW, reKcact>TopckinnKaT nuTna, HUTponpyccuA 
nuTHSi, cpeHOKcuA nuTHfl, o>occ})aT ruArm 

(AByXOCHOBHbIM, OAHOOCHOBHbIM, 
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TpexocHOBHbitf), canKLjwnaT riMTun, ceneHUA 
nmnyi, TeTpaunaH0HMKenflT(1 1 ) jihthh, 
TeTpac|)Topo6opaT nuTMfl, KcaHToreHaT nirn/m, 
nnTMM-n-aMMHo6eH3oaT, 
nuTM fi-MeAb( l)$ eppoi4naHMA , 
nMTMM-MeflbOtycfceppouMaHMA, 
reKca0Topoct)oc0aT nnTn«, 
reKcaHHTpoKo6ajibTaT(lll) nwTkm, HacJrreHaT 

nUTMfl, B-Hacf)TOKCHA JlMTHfl, nOJlMCy/lbCjDMA 

nuTMji, nnTnfi-HaTpnfi 0occ()aT, creapaT jimtuh. 
cynbcfcHA JiMTun, cynbctwr nuTkm, cynwfcaT 

JlHTMfl, THOL^klOHaT KCaHTOreHaT JIMTHH, 

Cf)TOpCHTI WOT nHTHH, N-JlHTH^MeTHfieHAHaMMH, 

AnxiMTMeByio conb maseneBOfl KucnoTbi, 
jinTneByto conb 6eTarwAponnpoBMHorpaAHOM 

KMCnOTbl, J1MTMM-1 ,1-flMMSTHnMOHeBMHy, 
J1MTMM-1 ,1-AH3THTlM0HeBHHy, 

nn™fi-1 ,1-AMnponnjiMOHeBMHy, KcaHToreHaT 
nMTkifl, aruriKcaHToreHaT jihtha, 
MeTunKcaHToreHaT nmm, nuTneByK) conb 
TuocJjeHona, nuTMMTpuc^eHMnMeTWAnMTMM, 
MeTwn-nwTMfi, 3TnnnnTHtf, 
nnTMMMeTMHnn(ai4eTnnnA), nponwnnMTMM, 

M30nponH/lJlMTHM, 6yTHn/1MTM^, H306yTHJinMTH^, 
BTOpHHHbltf 6yTMJlJ1HTH^ ( TpeTHHHblfi 

6yTnnnMTnK, neHTankiTHfi, reKCnnnn™fl, 
renTannTMM, aMnnnn™fi, n3oaMHJinMTMM, 

6eH3MnnHTHM, AMMeTMn6eH3M/U1HTMil, 
TOJIUJIJIMTHM, AOAeUHJ^l^THM, 

mucnoneHTaAneHMJiriMTMvi , 
MeTnni(HKrioneHTaAneHHJinMTMM, 
L^HKnoreKCMJinnTHM, ren™nnnTnfi, 
AOAei^n/iJiMTHM, TeTpaAeL^MnnnTMM, 
reKcaAei^njinnTnw, oKTafleqHnnHTUfi, 
cJjeHnnnnTMfl, o-Tonunnn™fi, M-TonnnnnTuft, 
n-TonnnjiHTMii, n-xnopc^eHnn/iHTnii, 
n-GpoMc^eHnnjiMTHM, o-aHH3nnnnTMii ( 
M-aHH3nnnnTMii, n-aHMsnnnnTwii, 
AH3TOKCM4>eHnnnviTiiii, AMMeTOKCMC^eHonnnTMii, 

M-ICyMUJinMTHM, n-3TOKCMCf)eHHnJlHTMM, 
M-AHMeTHnaMHHOC})eHHAnMTMM, 

9-4)nyopeHJiMTHM, a-Ha^TunnnTMM, 
b-Hac^TunnnTnii, n-^eHnncJjeHnnriMTMM, 
9-<f)6HMHaHTpMnJ"IHTMM, 9-aHTpnjinnTnii, 
Q-MeTunctjeHaHTpMfiJiMTMii, nMpnAnnnnTMM, 
2-nnpnAvviJinTH«, 3-nnpnA^Ji^Tnw, 
6-6poMO-2-nMpnAMnnnTkiiH ( 
5-6poMO-2-nnpnAnnnnTHM, 
An6eH30cj)ypnnrinTMvi, 3-xnHonn/iMTMVi, 
2-nennAnnnnTnfi, Tpn^eHnnMeTkin/iMTHM, 
2,4,6,-TpMMeTnri(t)eHnnriHTHM 1 
2 1 4,6 > -TpMH3onponnnc{>eHMJijiMTMii , 
2 , 3 , 5, 6,-TeTpan3onpon M/icJjeH nn/iMTM ii , 
TeTpa6yTun4)eHMrmMTnfi, Tuoc^eH-AnrinTMM, 
TonyojiAmiMTMM, AH(J)eHnn3TiineHAnnMTMM, 

aMMJlSTMHMnnHTMM, C})eHHn3THHHnnMTHM, 
MeTOKCHepOMC^eHUJlJlHTH^, 

(tjeHMnnsonponMririMTMM, 
TeTpa4)eHMji6oporiMTMM, a-TneHMJiJiMTMCi , 
M-Tpncj)TopoMeTmi(t>eHMnn mtmPj , 

(£©H W13T M H MJin MTM M , 3-4>ypminMTMM, 

(JjeHvinMsonponMnnnTMfi, S-c^ypunnviTHM, 
0eH wiM3onponnnn wtm ii , 

AnGeHsoc^ypaHn/innTnii, AMMeTnn6eH3nruinTMM, 
ceneHOL^naHaT jimthh, TpnMeTnncnnaHonaT 
riMTMR, WAMejwncpoapvifx nurv\n, 6eH3oar nMTMfl, 
TpeTUHHbi^ 6yTnnKap5oHaT nuTMfl, a3HA nwTkm, 
AH/inTkiMi^naHaMHA, uwawiA JWTMfl, AHUMaHaiviviA 
nkiTufl, JiHTneByKD corib LiwcnoreKcaHMacnflHofi 
KucnoTW, nuTneByio conb qwcnoreKcaHOBOw 
KMcnoTbi, L^nKnoneHTaAneHTHJinnTuvi, 
Tpn-rpeTMHHbivi 6yTOKcnajiKDMorviApnA nviTkm, 

TpH3TH/l60paH nHTHfl, TpHMeTl4Tl6opaH JIHTMfl, 

Tpnnponwn6opaH nwwfl, Tpnn3onponnn6opaH 
jiHTMfl, Tpn6y™n6opaH mjun, 
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TpHH306yTl4Tl6opaH JlflTklfl, TpM-BTOpMMHblfl 

6yT»4n6opaH jihtma, Tpn-TpeTH4Hbifl 6yTMn6opaH 

JWHH, TpnaMHJl6opaH J1HTM«, X/lOpaT JlMTMfl, 
TpeTHHHblfi 6yTOKCHA /lUTMH, BTOpHMHblR 
6yTOKCHA JIHTMfl, H306yTOKCHA, aHTHMOHaT 
JIMTHfl, AH0eHHTIC()OCCt3MA JWHfl, 

n hth ^6mc(t pn MeTwricuji nn )a m ma, 

TPW1MTMC1C{)0CC})MT, CeJieHOLiHaHaT flMTMfl, 

Tpn-BTopnMHbi« 6yTnn6opaH jimtms, 
TpusTuncunaHonaT nuTkm, THot^MaHaT jihtma, 
auermiMA jihtha, xnopaT jimtma, canni;nnaT 
jinTun, A^LnnTn«TeTpaKap5oHnnc|)eppaT nMTkis, 
Teipacf)8HHJi6opaT /IMTUR, TpH3THJl6opaH J1HTHW, 
TpnaueTOKcuoopaH jimtmh, Tpncf)eHMri6opaH 
nuTMfl, ruApoKCkiA nnTn«, AHcJ)eHun4)occ})i4A 

HklTMfl, MeTOKCMA JIMTMfl, 3TOKCHA J1UTMH, 

Tpn-BTopuHHbiK 6yTnn6opaH riMTun, 
Tpn-TpeTMMHbiM 6yTwi6opaH J1HTM«, 
TpnaMnn6opaH jihtha, Tpn3Tnn6opaH nuTMfl, 
Tpwcf)eHnn6opaH nuTMfl, TpnaMnn6opaH jihtha, 
MeTaBaHaAaT nnTH«, L\nKnoreKcaH6yTnpaT 
riMTMfl, reKcaxjiopormaTHHaT jihtwi, Tuoi^naHaT 
n^iTun, ceneHouMaHaT jihtmh, LjHaHaT JiMTHfl, 
4)TopnA nuTHfl, reKcac})TopaHTMMOHaT nuTkin, 
reKcacfJTopantoMviHaT nuTMfl, ariJOMMHaT jimtmr, 

TpH-TpGTMMHblfi 6yTOKCMA aJllOMOJIMTMfl, 

reKcac|)TopapceHaT nuTMfl, reKcac})TopcnjiMKaT 
nuTHfl, reKcai4naHOKo6anbT(ll)4)eppaT(li) 
JlHTMfl, nuTHMcfjeppoKpeMHkiM, 
AnriMTMfireKcamiaHOKo6anbT(ll)4)eppaT(ll), 
reKcacf)TopTHTaHaT jimtha, reKcacf)TOpi4MpKOHaT 
nuTMfl, reKcarnApoKCuaHTHMOHaT jimtm«, 
reKcaxnopopyieHaT jimtma, 
reKcaxjioponajuiaAaT jimtviw, c(XDpMnaT riMTMfl, 
TeTpaunaHOHMKeriflT nuTMfl, 
TeTpacf)TopajiK)MMHaT jimthh, TeTpacf)Topo6opaT 
n^iTMn, Tuoat^eTaT jimtmh, MOHoriMTneByio conb 
L-rnioTaMMHOBOM KMcnoTbi, riMTneByio conb 
cf>yMapoBOM KMcnorbi, nmneByjo conb 
oKcaMUHOBow KVicnoTbi, nuTMeByjo conb 
An^eHnnc^occ^aHa, nmneByio conb 
n-aMMH06eH3O^H0^ KUcnoTbi, nuTneByK) conb 
aMMH06eH3onbHOM KMcnoTbi, nuTneByK) conb 
anbcfca-Ha(t>TannHoyKcycHoii KMcnoTbi, 
AMnnTMeeyjo conb 2,6-HacJ>TannHOAUKap6oHOBOM 
KMcnoTbi, i^MKnoreKcaH3cf>npaT jihtma, c^TanuMMA 
nuTMA, nuTMeByio conb n-aMMHocannLinnoBoi^ 
KMcnoTbi, 3,5-AHMe™n^KnoreKCMncynbo>aT 
nuTMfl, nuTneByio conb MHAonoMacnnHoii 
KMcnoTbi, nHTneayio conb MHAon-3-MacnflHo^ 
KMcnoTbi, Ancf)eHnno>occ})HA, A^weTHncunaHonaT 
nmnfl, Tpn3Tnn6opaH nuTun, nponnnaT nuTHfl, 
M3onponnnaT nnTn«, 6yTnnaT nnTM«, btopuhhum 
6yTnnaT nnTM«, neHTunaT nmnfl, rpeTMMHbi^ 
neHTunaT nurnfl, Kwcnbiw o>TanaT nuTun, 
OKcanaT nnTn«, Kucnbivi cynbc£aT nuTMfl, 
MOHonnrneByio conb aL;eTnneHAHKap6oHOBoPi 
KMcnoTbi, nnpocf)occtDaT nMTMfl, abomhom Kucnwi^ 
c()occ{)aT nurnfl, reKcoaT nuTMfl (nuTMeBan conb 
KanpoHOBofi KMcnoTbi), An4)eHnnct)oc4)MA nuTkin, 
TpuMernncunoHonaT nMTMfl, nMTneByfo conb 
ct)TaneBoK KUcnoTbi, nnTiieBy»o conb 
n-aMMHo6eH3oiiHOM KkicnoTbi, MOHonnTneByK) 
conb n-acnaparviHOBOM KUcnoTbi, 

TeTpao>eHnnAMnMTMM (<^Hs)2CLi2C(C 6 H5)2, 
nMTMMMeTnncf)eHnn (LiCHaCeHs), 6poMaT 
nnTM«, Kucnbifi c()occ{)aT nuTus, MOHonnTneByto 
conb D-caxapHOM KMcnoTbi, nuTnesyio conb 
DVacnaparnHOBOii KMcnoTbi, nuTneByra conb 
(R)-anbcf)a"OKCHMeTnnacnaparMHOB0« KMcnoTbi, 
o>topma nMTMfl, noAaT nuiTMfl, 3TnnManoHaT 
nuTun, TMoai^eTaT nuTMfl, 4DeHonnMTMM, nMTneyio 

COnb aMHH06eH30fiHOM KMCnOTbl, 

aMMHocfeHonbHyto conb nuTMfl, i^HKnoreKceHon 
nuTnq, MeTnnL\MKnoreKceHon nuTM^, 
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^KnonponaHon jimtmji, MeTWii^KnonponaHan 
nuTMfl, nnicno6yTaHon jiutwh, 
Menmi^wcnoSyTaHon nwTHfl, 
MernjiMUKnoneHTaHon iihtuh, i^KnoneHTaHon 
mTwa, u^icnoreKceHOJi jihtwh, 
Menm^ wcnoreKoeHon nmm , 

AHMeTununKnoreKceHOJibi mm* (HanpuMep, 

3.5- AWMeTnnuMKnoreKcaHon nmun, 
2 p 3-AHMeTnniAMKnoreKcaHon jihtwh, 

2.6- AHMeTHJi^KnoreKcaHon jihthh, 
2]5-AHMeTHJiuwKnoreKcaHon nirfTwa, 
35-AHMeTnniAHKnoreKcaHon), xin™eByK> conb 
MTMnKcaHToreHOBoR KucnoTbi, MOHonuiTneByio 
conb 2-KeTorjiyrapoBoR KWcnoTbi, AMJiw™eByio 
conb KeTowianoHOBOM KMcnoTbi, nMTweByio conb 

MOJlOHHOCl KMGTlOTbl, AWWTL^THOCynbCtJaT, 

nMTH«CTn6nHTapTpaT, AHxnopai;eTaT Jin™*, 
AHMernnaL^eiaT jihtma, am 3Tvuia i^eTaT jimtwi, 
Annponnnai^eTaT huthh, MeTa6opaT jihtyw, 
TeTpa6opaT nn™a, TeTpaxnopoKynpaT nuwi, 
ai^eToaL^eTaT nu™*, AWHsonponmiaMUA nuTi/ia, 
AnsTumMMA jimtwi, AMMe™nawn4A J1MTMH, 
riviTVii?l6Mc(AMMeTkiriCM/iifln)aMkiA, 
AnnMTMM4)TanomiaHMH, 
AMnnTMMTeTpa6poMOKynpaT, 
AwnwTHMTeTpaepoMOHMKejiFiT, 
AMJiHTMMTeTpaxnopoMaHraHaT, 
Aw/iMTMM6yTaAHMH, nuTHMUMKnoneHTaAneHMA. 
jiHTkiPiAMUHKnoreKCHJiaMMA, riMTnPiAH3TnnaMHA, 
nMTiiMAViMeTWXiaMviA.^^TkitiAMnponvinaMMA. 

nnTH^AH^ 3on P onk,naMW A' 
nnTMMreKciui6opo™APMA, nuTnii-TpM-TpeTMMHbiM 

6yTOKCnaJiKDMornAP^Ai 

(nnTHMTpn3TMncniinn)aL\eTnnnA. 
nnTMiiTpn[(3-3TMJi-3-neHTnn)oKCM] anioMorMAPHA, 
(cjDeHnnaTMHM^nnTHM, 2-TneHnnrikiTMii, 

AH3THJiAnrnAPoa^»o wl/,HaT nMTUfl, 
AHMeTMJiAnrnAPoaniOMUHaT nHTvm, 
anHDMornAPHA nwmfl, 6wc|)TopMA nyiTkm, 
nnTH«6Mct)eHiin t 6wceJieHWT jwtwh, 

flMTHPI-6nc(2-MeTOKCH3TOKCH)aJ1K)MOn4AP^A, 

BucwiyTaT nuTun, 6opaT jihtmji, xnopm jihthh, 

K06anbTOHHTpHT JWTWfl, UMaH06opaH J1UTHH, 

i^UKfioneHTaAneHMA nuTun, A^waHaMUA nwHfl, 
reKcaweTacJ)Oc<J)aT nwTHfl, recKaHnrpoKo6anbTaT 
nuTMfl, KucnbiM cf)Occt)HT jinTHfl, Kncnbi« ceneHUT 
riMTMfl, KMcnbiM cyjibc|DHT jiHTMfl, rkinoxnopwA 
jimtmh, MeTaapceHUT nHTHH, MeTa6ucynbc{>WA 
nuTHfl", MeTanepCioAaT nn™a, MeTaicpwnaT 
nmW HHTpocfceppHi^aHHA nurnfl, OKCn6aT, 
neHTaMeTM/iMOKnoneHTaAneHMA jimtma, 4>eHormT 
nnTH«, no/in4)Ocxt)aT nn™a, nonMCJxxxfcwT 
jiwiW, nponnoHaT jihtmw, nwpocfJOccfaT hutha, 
ceneHaT nuTMR, ceneHm numfl, 

TeTpaXJlOpaJlKDMUHaT nHTMfl, TMOMeTOKCHA 

nuTHfl, TMocynbctDaT nmMfl, ™ocynbct>HA nMTWfl, 
Tnocyribct)HT nuTUH, TpnaicroKCki6opaH jihtmh, 
TpuMeTuncuJioHaT jihtma, TuaTHficunoHaT nmnfl, 
Tpn(1-nnpa3on)6opaH nrnm BKnioHa* wx 
aHanorn, roMOJioru, H30Mepbi m npoM3BOAHbie. 

HeorpaHMMMBaioiMMe npwviepbi npon3BOAHbix 
coe^menm 6opa comacHO HacToameMy 

M306peTeHMK) BKTIK)MaiOT! 

AHM3onponoKCMMeTnn6opaH, 3Tnn6opaH, 
AU3TU/i6opaH, AHMeTnn6opaH, 
Ani^MKnoreKCMJi6opaH, cno>KHbie 3C()Hpbl 6opHOfi 
KucnoTbi (HanpMMep, 6opHbiPi o(pv\p t 
AUMeTMJi6opaT, AM-H-6yTM/i6opaT, 
Ani4HKnoreKcnn6opaT, AHAOAeUMn6opaT, 
AH-n-Kpe3nn6opaTbi), cf)eHwn6opHyHD KucnoTy, 
2-4>eHnn-1 .S^-AnoKcCopapuJi, nnpponn6opaHbi 
(Hanpuwiep, 1-nnpponn6opaH, 2-nnpponn6opaH), 
TeTpa6yTHJiaMMOHMM6opaH, 
TeTpaMeTHJiawiMOHMM6opaH, 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



TeTpan3onponnnaMMOHnfi6opaH, 
TeTpanponnnaMMOHwfi6opaH, 
TeTpa3TnnaMMOHHvi6opaH , 
TeTpan3o6yTnnaw!MOHnvi6opaH I TeTpaTpeTMMHbiM 
6yTnnaMMOHMM6opaH , TeTpaBTopwHHbiii 
6yTnnaMMOHMM6opaH , 
TeTpa6yTnnaMMOHHML\naHo6opaH , 
TGTpaMeTnnaMMOHMMi4i/iaHo6opaH , 
TeTpaMaonponwiaMMOHMiiunaHodopaH, 
TeTpanponnjiaMMOHMMi4naHo6opaH 1 
TeTpa3TnnaMMOHHiii4MaHo6opaH > 
TeTpaw3o6yTMJiaMMOHMMHnaHo6opaH, 
TeTpaTpeTMHHbiM eyrnnaMMOHMMUnaHoeopaH, 
TeTpaBTopuHHbiM 6yTnnaMM0HnwunaHo6opaH, 
TeTpaMeTHJiaMMOHMMTpnaueTOKCn6opaH, 
Tnocf)eH6opHyK) KMcnoTy, 2-THo4>eH6opHyto 
KvicnoTy, 3-TMo4)eH6opHyK> KucnoTy, 
Tonnji6opHyK> KucnoTy, (Hanpnwiep, 
o-Tonnn6opHyio K^cnoTy, n-Tonu/i6opHy»o 
KMcnoTy, M-Tonnn6opHyK) KucnoTy), 
Tpw6yTOKCM6opaH, Tpn6yTUJi6opaH, 
Tpn-BTop-6yTnn6opaH, Tpn-TpeT-6yTMn6opaH, 
Tpn6yTHJi6opaT, Tpn-TpeTMHHbiPi 6yTnn6opaT, 

TpHMeTOKCH6opOKCMH, TpMMeTM/iaMMH06opaH, 

TpMMeTnn6opaT, TpnMeTMn6opoKcnH, 
TpnMeTnn6opa3HH, TpnMeTMJieH6opaT, 
Tpnct>eHnn6opaT, Tpuc^eHiineopaH, 
Tpn6eH3nn6opaT, 6opaT. TpnaMi^6opaH, 
Tpnc(2-MeTOKCH3THJi)6opaT ( 6opornAP^»A, 6opaH 
jihthh, 6opaH Haipufl, 6oprnApaT, 6opaH r 
6opaHrviAPMA. Tpn3TMn6op B(C2H 5 )3, 
AeKa6opaH, 6opa30Jibi, 6opaH aniOMMHUfl, 6opaH 
6epwinnfl, 6opaH mim, 
re Kca MeT hjia^ a m m h o6opaH (CH3)3NBH(CH3)3), 
(CH 3 )2BI, 6opaH 6epnnnnfl (Be(BH 4)2). 

TpMMeTOKCHTpn6opaT (BO) 3 (OCH 3 )3, 

TpwMeTOKCMTpw6opaH, 3-6poMocfceHUJi6c>pHaa 
KUcnoTa, TpnMeTOKcn6opaT, Tpn3TOKCM6opaT, 
TpnnpoKcn6opaT, Tpu6yTOKCn6opaT, 
Tpnn3o6yroKcn6opaT, Tpw-TpeTMMHbiii 
6yTOKcn6opaT, Tpn-BTopn^HbiPi 6yTOKCK6opaT, 
Tpn4>eHOKcn6opaT, Tpn(j)eHOKCM6opoaMMH , 
TpncJ)eHOKCM6opaH, c|)eHMJi6opHyio KucnoTy, 
6eH3Mn6opHyK5 KucnoTy, L^nKnoreKcuneopHyio 
KucnoTy, m^KnoreKceHHJi6opHyjo KucnoTy, 
4MKnoneHTHJi6opHyK) KucnoTy, 
MeTWict)eHHJi6opHyio KucnoTy, 
MeTnnunKnoreKCnn6opHyK) KucnoTy, 
MeTHJiL^nKnoneHTnn6opHyio Kucnory, 
MeTnn6eH3nn6opHyK) KucnoTy, 
AHMernn4)eHnn6opHyio KucnoTy, 
AHMeTMJiL^nKnoreKCM/i6opHyK) KucnoTy, 
AHMeTnnL\MKnoneHTnn6opHyio KucnoTy, 
AHMeTHJi6eH3MJi6opHyio KucnoTy, 
AMc})eHnn6opHyio KucnoTy, A^6eH3HJi6opHy»o 
KucnoTy, A^KnoreKCwrieopHyK) Kucnory, 
AHUMKnoreKceHHJi6opHy»o KucnoTy, 
AHL\^KfioneHTn/i6opHyKD KucnoTy, 
MeTMfiAMct)eHnn6opHyjo KucnoTy, 
6nc[(MeTnn)unicnoreKCMn] 6opHyio KucnoTy, 
6nc[(MeTnn)iAHKnoneHTn/i] 6opHy»o KucnoTy, 
6nc[(MeTnn)6eH3nn]6opHyio KucnoTy, 
6Mc[(AHMeTivi)(})eHMJi]6opHyK) KucnoTy, 
6nc[(AHMeTMJi)iAHKnoreKcnn]6opHyK) KucnoTy, 
6nc[(AHMeTkiJi)UMicnoneHTMn]6opHyK) KucnoTy, 
6nc[(AHMeTM/i)6eH3n/i]6opHyK) KucnoTy, 
4>eHnri6opoKap6oHnn, 6eH3nn6opoKap6oHun, 
UWKDoreKcn/i6opoKap6oHnn , 
i^nKnoreKceHMJi6opoKap6oHnn , 
i^MKnoneHTMn6opoKap6oHnn, 
Me™n$eHHJi6opoKap6oH wi , 
MeTnnL\MKnoreKcnn6opoKap6oHnn , 
MeTnnunKnoneHTHJi6opoKap6oHMJi, 
MeTnn6eH3HJi6opoKap6oHnn, Kap6oHM/i 
0eHHJi6opHoPi KucnoTbi, Kap6oHnn 
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6eH3nri6opHoB 
L4MKnoreKcmi6opHO& 
L\nicnoreKceHnn6opHOM 
miicnoneHTnn6opHoft 
Mernnc})6HHJi6opHO« 



KMCJlOTbl, 
KMCJlOTbl, 

KMCJlOTbl, 
KMCJlOTbl, 
KMCJlOTbl, 



Kap6oHnn 

KapOOHMJl 

Kap6oHnn 
KapooHun 

KapOOHMJl 
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MeTM^MKnoreKCMnoopHofi kmcjiotw, Kap6oHM/i 

MeTHJlL^MKTIOneHTMJl6opHOM KMCJlOTbl, 

MeTMn6eH3nn6opoKap6oHnn, 
AMMeTMJic}5eHkLn6opoKap6oHMJi ( 
AMMeTMJmMKnoreKCMJi6opoKap6oHMJi , 

AMMeTMJlLIMKJlOneHTMJlOOpOKapSOHMJl, 

AMMeTMJi6eH3MJi6opoKap6oHnn , 

AMC})eHMJi6opoKap6oHMji, 

AM6eH3kiJi6opOKap6oHnn, 

AML^MicnoreKCMn6opoKap6oHMJi , 

AML\MKnoreKceHnn6opOKap6oHMn, 

MeTMjiAM(}5eHHJi6opoKap6oHMn, 

AM[(MeTMJi)L4MKnoreKCMJi]6opoKap5oHMJi, 

AM[(MeTMji)i4MKnoneHTMJi]6opoKap6oHMJi, 

AM[(MeTMJl)6eH3 HJl]6opOKap60HMJl , 

AM[(AMMeTnn)4>eHMJi] 6opoKap6oHMn, 
AM[(AMMeTMn)i^MKnoreKCMn] 6opoKap6oHMji, 
AM[(AHMeTnn)i4MKnoneHTMn] 6opoKap6oHnn, 
AM[(AMMeTnn)6eH3MJi]6opoKap6oHnn, 
4>eHMn6opoMeTOKCMA ((t>eHnn6opoMeTOKCMA 
C eH5B(OCH3)2), 6eH3MJi6opoMeTOKCMA, 

L^MKJ10reKCMJl6opOMeTOKCMA, 

LtMKnoreKceHnn6opoMeTOKCMA, 

L^MKTIOneHTMJlOOpOMeTOKCMA, 
MeTMJl6eH3MJl6opOMeTOKCMA, 
MeT MTI Cj)6 H MJ1 60 POM eTO KCM A, 

AMMeTMJicf)eHMn6opoMeT0KCMA ) 
MeTMJii^MKnoreKcnn6opoMeTOKCMA, 

AM M eTMTI L\M Kfl OTeKCM Jl6op0MeT0 KCM A , 

MGTMJl6eH3MJl60pOM9TOKCMA, 

MeTMJll4MKnoneHTMJl6opOM8TOKCMA, 

AMMeTMJll^MKnoneHTMTIOOpOMeTOKCMA, 

MeTMJl6eH3MJl6opOMeTOKCMA, 

AMMeTMJl6eH3MJl6opOMeTOKCMA, 

AMct>eHMn6opoMeTOKCMA, 

AM6eH3MJl6opOMeTOKCMA, 

AM i\\a KJi oreKCM ji 6opoweTOKC MA , 
AMi;MKnoreKceHMJi6opoMeTOKCMA. 

AMI4MKJlOneHTMJl6op0MeTOKCMA, 

AM(MeTMJlCj)eHMJl)6opOMeT0KCMA, 

AM(MeTMJ1l4MKTIOreKCM/l)6opOMeTOKCMA, 

AM(MeTMJlL^MKnoneHTMJl)6opOMeTOKCMA, 

AM(MGTMJl6eH3Mn)6opOMeTOKCMA, 

AM(AMMeTMJ10>eHMn)6opOMeTOKCMA, 

AM(AMMeTnni4MKJioreKCMJi)6opoMeTOKCMA, 

AM(AMMeTMJll^MKnoneHTMJl)6opOMeTOKCMA, 

AM (am m eT mji 66H3M n)6o po M eTO kcma , 

4>eHMn6op03TOKCMA (c})eHMn6opOAM3TOKCMA 
C 6^56(00^13)2), 6eH3HJl6op03TOKCMA, 
L|M KTIO re KCMJl60p03TOKCMA , 
l4MKJ10reKCeHMJl6op03TOKCMA, 

i^MicnoneHTMrioopoaTOKCMA, 

MeTMJlC()eHMJl6op03TOKCMA. 

MeTM/mnK/ioreKCMncoposTOKCMA, 

MeTMJlL^HKnoneHTMJl6op03TOKCMA, 
MeTMJl6eH3MJl60p03T0KCMA, 
MeTMJlCj)eHMJl6op03TOKCMA, 
AM M eTMncJ)e H Mfl60 P03TOKCM a, 

MeTMni4MKnoreKCMn6opo3TOKCMA, 

AM MeTMJl UM KTIOreKCM Jl6op03TOKCMA, 
MeTMnL^MKnoneHTMn6op03TOKCMA, 

AMMeTMrmMKnoneHTMn6opo3TOKCMA, 

MeTMJl6eH3MJl60pO3TOKCMA, 

AMMeTMTlOeHSMJlDOpOSTOKCMA, 

AMC>eHMJl6opOAM3TOKCMA, 

AM6eH3MJl6opO3T0KCMA, 

AMl^MKTIOreKCMJl6op03TOKCMA, 

AMI4MKJ10reKCeHMJl6op03TOKCMA, 

AMUMKJ10neHTMJl60D03TOKCMA, 

AM(MeTMJlC|)eHMJl)6op03TOKCMA > 
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AM( MeTMJl l4MK/10reKCMJl)6op03TOKCMA, 

AM(MeTMJll4MKnoneHTMJl)6op03TOKCMA, 

AM(MeTMn5eH3Hn)6op03TOKCMA, 

AM(AH MeTMJ10>eHMJl)6opO3TOKCMA l 

AM (A M MeTMJl UMKH Ore KCMJl)60D03T0KCMA, 

AM(AHMeTMJll4MKJ10neHTMJl)6opO3T0KCMA. 

AM(AHMeTMJl6eH3MJl)60pO3TOKCMA, 

4>eHMJi6opHy»o KMCJiOTy, 6eH3nn6opHy»o KMcnoTy, 

L^MKflOreKCMJlDOpHyK) KMCJiOTy, 

L^MK/ioreKceHMJi6opHyio KMCJiOTy, 
i4MKfioneHTMJi6opHyio KMcnoTy, 
MeTM/i 4>eHMJi6opHy 10 KMcnoTy, 
MeTMJiL^MKnoreKCMJi6opHyio KMcnoTy, 

HeTMJmMKJ10neHTMJl60pHyK) KMCJiOTy, 

MeTHJi6eH3mi6opHyio KMCJiOTy, 

AMMeTMJlC>eHMJl6opHyiO KMCJiOTy, 
AMMeTMJlUMKJ10reKCMJl6opHyiO KMCJiOTy, 
AM MeTMJl L^MKJlOneHTMJlCOpHyiO KMCJiOTy, 

AM6eH3MJi6opHyio KMCJiOTy, 
AMi4MKJioreKCMJi5opHyio KMcnoTy, 
AMi^MKnoreKceHMJi6opHyio KMCJiOTy, 
AML^MKnoneHTMn6opHyK) KMcnoTy, 

MeTMJlAMC{)eHMJl6opHyK) KMCJiOTy, 

6Mc(MeTMJii4MKnoreKCMJi)6opHyio KMcnoTy, 

6MC(MeTMJlL^MKJ10neHTMJl)6opHyi0 KMCJiOTy, 

6MC(MeTMJi6eH3MJi)6opHyio KMcnoTy, 

6MC(AMMeTMJ10>eHMJl)OOpHyiO KMCJiOTy, 

eMcfAMMeTMrmMKnoreKCMji^opHyio KMcnoTy, 
6mc(am MeTMJl 14 MKnoneHT mji )6opHyio KMCJiOTy, 

6MC(AMMeTMJl6eH3MJl)6opHyiO KMCJiOTy, 

aMMHo4)eHnn6opHy»o KMcnoTy, 

3- aMMHOC{)eHMJi6opHyio KMCJiOTy, An6opaH, 
6opHyio KMcnoTy, 6opa3MH, 6opoKap6oHaT, 

6opaHTpeTH4HblM 6yTMJiaMMH, 

TeTpa3TnnaMMOHMii6opmAPHA, 

TeTpa3TMJiaMMOHMMTeTpa4)TOp6opaT 1 

TeTpanponnnaMMOHMMTeTpac^TopBopaT, 
Hac()TMJi6opHbie KMCJlOTbl (HanpMMep, 
1-Hac>TMji6opHaji kmcjiots, 2-Hac-)TMn6opHafl 
KMCJioTa, 3-Hacf)Tnn6opHaji KMcnoTa, 

4- Ha4)TMJi6opHan KMcnoTa), 
MeTH/iHact)TMJi6opHyfo KMcnoTy, 
6MO>eHMJi6opHyio KMcnoTy, Kap6opaH, 
u,MKnoreKCMnaMMHAM6opaH, 
MeTnn6eH3on6opHyio KucnoTy, 
AMMeTMn6eH30ji6opHbie KMcnoTbi (HanpMMep, 
3,5-A^MeTMn6eH3on6opHafl KMCJioTa), 
reKcaAeKaH6opHyio KMcnoTy, TeTpaAeKaH6opHyio 

KMCJiOTy, 0>eHMn3TMJl60pOaMMH, MeTMJl6opa3MH, 
AMMeTMJl6opa3MH, TpMMeTMJl6opa3MH, 
3TMJl6opa3HH, AM3TMJl60pa3MH, TpM3TMJl6opa3MH, 

Kap6o6opa3MH, AHKap6o6opa3MH, 
TpwKap6o6opa3MH, TpMM3onponoKcn6opoKCMH, 
Tpki nponoKcn6opoKCMH , TpMMenTnn6opaT, 

TpMMeHTMJieopaJIKVUl, TpMMeHTMJl6opaH, 

t pM m eTajin mji6 opaT , TpnMeTajinmi6opajiKMn, 
TpMneHTKn6opaT, TpMneHTMji6opajiKMJi, 
TpMneHTMji6opaH, TpnMe™n6opaT, 
TpnMeTnn6opanKMJi, TpH3TMJl6opanKMJl, 
TpM3TMJl6opaH, TpM3THJl6opaT, 

Tpnnponnji6opaH, Tpnnponnn6opajiKMn, 
TpMnponnn6opaT (TpMnponoKCn6opaH), 
TpMM3onponnn6opaH, TpnM3onponmi6opaT, 
TpMM3onponnn6opariKMJi, TpnM3o6"yTMJi6opaH, 
TpMM3o6yTMji6opaT, TpM-BTop-6yTnn6opaH, 

TpM-BTOp-6yTMJl6opaT, 

Tpn-BTop-6yTM/i6opajiKMJi, TpM6yTMn6opaT, 
Tpn6yTmi6opajiKMJi, TpM6yTMn6opaH, 

TpM-TpeTMHHblfH 6yTMJl6opaT, TpM-TpeTMMHblR 

6y™n6opajiKun, TpM-TpeTMMHbiti 6yTMn6opaH, 
Tpw4)eHmi6opaH, TpMi^MKnoreKcnn6opaT, 
Tpnij(MKJioreKCMJi6opaH, AMMeTMJi6opHyio 

KMCJiOTy, AH3TMJl6opHyiO KMCJiOTy, 

AMnponMJi6opHyio KMcnoTy, 
AMM3onponMn6opHyio KMCJiOTy, 
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AWH3o6y™n6opHyK) KMcncny, 
AM - bto p-6y t nn6opHy \o KucnoTy, An6yTnn6opHyio 
KMCJioTy, AM-TpeT-6yTHJi6opHyio KucnoTy, 
AHc{)eHnn6opHyio KucnoTy, 
AHUHtcnoreKCkLn6opHyio KucnoTy, Tpw6poHMA 
6opa, TeTpac|)Topo6opaH HaTpua, 
TpnwieT^Ln6opaH HaTpnq, TpM3™n6opaH, 
Tpnnponnn5opaH HaTpua, Tpnn3onponnn6opaH 
HaTpup, Tpn6yTnn6opaH HaTpMfl, 
TpiM3o6y™n6opaH HaTpnw, TpeTM^Hbifi 
6yTkin6opaH HaTpua, BTopHHHbifi 6yTnn6opaH 
HaTpuji, cf)eHHJi6opaH HaTpMH, TeTpacf)Top6opaH 
Kannfl, TpnMeTM/i6opaH KariMfl, TpMSWioopaH, 
Tpnnponmi6opaH Karma, TpMH3onponnn6opaH 
Kannfl, Tpn6yTnn6opaH Kannfl, 
TpwM3o6yTnn6opaH Kanun, Tpn6yTnn6opaH 
Kannfl, Tpnn3o6yTnn6opaH, TpeTMHHbifi 
6y™n6opaH icanna, BTOpMMHbiM 6yTU/i6opaH 
Kanna, 4>eHMn6opaH Ka^Mfl, 6yTnn6opHafl 
KUCJicrra, 6opaH HaTpun, MeTMJiAMxnop6opaH, 
3TnnAMxnop6opaH, nponnnAnxnop6opaH > 
M3onponnnAMxnop6opaH , 6yTmiAMXJiop6opaH , 
M3o6yTnnAnxnop6opaH, TpeTMHHbifi 
6yTnnAHxnop6opaH, BTopMMHbtM 
eyTMJiA^xnopeopaH, cfreHHJTAuxnopeopaH, 
MeTnn6opHa« KMcnoTa, 3TMJi6opHafl KMcnc-Ta, 
Tpnxnopo6opa3MH, 6opaHTeTparnAPO0ypaH, 
Teipa4)Top6opHaR KMcnoTa, TpwxnopuA 6opa, 
Tpn-BTOpMHHbift 6yTnn6opaH, 
6opaHTpMMeTnnaMHH , 6opaHTpn3TnnaMMH , 
eopaH-N.N-AnaTnnaHn/iMH, 6opaHnnpnAMH, 
6opaHTpeTHHHbiCi 6yTHJiaMUH, 6opaHMopctDonnH, 
6opaHAHMeTMjiaMHH, 6opaHAH3TnnaMMH, 
TpncnaMMn6opaH, TpMCMaMMJl6opaT, 
AMHCMaMMJi6opaH, AncnaM^n6opaT, 
TpnMe3MTnn6opaH, MeTa6opar HaTpwfl, 
MeTa6opaT jimtmh, MeTa6opaT KanMfl, 
MeTa6opaH HaTpnw, 6opaHTpMMe™n4)Oc4MH, 
reKca6opnA JiaHTaHa, 6opaHTpwc|DeHnncf)ocxtDMH, 
GopaHTpneyTunctiocx^MH, 
6opaH-N,N-AHH3onponn^6opaH, 
N.N'-encCMOHonsoMnMHOKaM^enjieopaHj-N, 
N.N'N'-TeTpaMeTunaTuneHAnaHMH, hutpma 6opa, 
4-(6opaHA^MeTnnaMHH)6eH3on , 
4-(6opaHAHMeTnnaMMH)nnpMAnri, 
3-(MeTHJiTno)npon^in6opaH, 
Tpnc(AHMeTnnaMMHo)6opaH , 
6yTM/iAHH3onponoKcn6opaH , 
Tpn4>eHnn6opaHHaTpwM, 
HaTpMMT6TpacJ)6HH.n6opaH, 
HaTpnMT9Tpa4)eHnji6opaH, 
HaTpnMTeTpaKMc(1-HMHAa30Jinn)6opaH l 

HaTpMMTeTpaKMC(1-HMMAa30J1HJl)6opaT, 

AMMsonponoKCuc^eHUJieopaT, 
Ann3onponoKCMMeTMn6opaT, 
Ann3onponoKCM3TMn6opaT, CopoaMMwaK, 
Tpn4)TopnA 6opa, AH3™n(3-nnpnAnri)6opaH, 
AHMeTnn(3-nnpnAH-n)6opaH, TeKcvui6opaH 
jimtmr, A^^opoMeTnnAnn3onponnn6opaT, 

AH3TMJlMeTOKCM6opaH, A^M6THnM6TOKCH6opaH, 

AnnponnnMeTOKCn6opaH, 
AHH3onponnJiMeTOKCn6opaH, 
AM3THJi3TOKCn6opaH, Annponnn3TOKCw6opaH, 
AHM3onponnri3TOKCM6opaH, 6opaHnnnepnAHH, 
AMcf)eHnn6opariKnnoBbivi aHrnAP^A. 
Tpnc(TpnMeTnncMrinn)6opaT, 
Tpnc(TpMMeTMncnnvui)6opaH, 
TpnM6TnnyKcycHyio KucnoTy c 

AW3™n6opajiKHJiOBofi kmcjiotom, 
(2-MeTnnnponnn)6opanKMnoByio KMcnoiy, 
6oporjinunH, GopHbie cnMpTbi, 6opHbie 
oc^MpaTbi, 6opaueTaTbi (Hanpuwiep, 
nponnn6opOAnai^eTaT, c£eHnn6opoAwaueTaT, 
Tpnc(Tpnc}3Top)aueTaT 6opa), 
Tpnc(1 -nnpa3onnri)6opaH HaTpua, nep6opat 
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HaTpufl, Tonwn6opHaa KMcnoTa, A^GopwA 
anHDMUHMfl, xjiopA^4MKnoreKcuui6opaH, 
MeTnriAni4HKnoreKcnn6opan, 
3TnnAHUHKnoreKCkLn6opaH , 
nponMJiAMUMKnoreKCMJi6opaH, 

n3onponnTO^U^Kn° reKCklJ1 ^ 0 P aH . 
AHMeTunmiKnoreKCuxiSopaH, 
AM3Tnni4kiKnoreKcnn6opaH , 
A^nponkumnKnoreKCnn6opaH, 
AMH3onponnni4MKnoreKcnn6opaH, 
nnTMfiTeTpaMeTnn6op, nnTMiiTeTpa3Tkin6op, 
nMTMM TeTpanponnn6op, 
nnTMMTeTpaM3onponnn6op, TeTpa6yTun6op, 
nnTHMTeTpaM3o6yTnn6op, hhthm 
TeTpa-BTopHMHbtfi 6yTMn6op, TeTpa-TpeTMMHbltl 
6yTnn6op, ^MTMtiTeTpac^eHnneop, rMApooKHCb 
Kannfl c Tpwi3Tnn6opoM, ruAPOOKMCb Kanufl c 
Tpnnponnn6opoM, rviAPOOKMCb Kannw c 
TpHHM3onponnn6opoM, Tpn6yTnn6op r 
ruAPOOKMCb Kann« c TpnM3o6yTnn6opoM, 

rVlApOOKMCb KaJlHfl C TpM-BTOpMMHbIM 

6yTnn6opoM, Tpn-TpsTHMHbi m 6yTMn6op, 
ruAPOOiwcb KajinR c Tpnct>eHnn6opoM, 
BHHnnc})eHMn6opHafl KucnoTa, 
4-BHHnncf)eHMn6opHa5i KucnoTa, cjDO(xt)HA Gopa, 
Kap6nA 6opa, 6opaJiKnnaMHHo6opapnn, 
6op03TaH, neHTaCopaH, reKca6opaH, ASKa6opaH, 
TpucejieHMA^opaH, reKcacnnMi4MA6opaH, 
TpucunnunAGopaH, Tpnxnopo6opanKnna 
AHMeTunsc^npaT, 
TpuxnopoCopa/iKHJiTpHMeTHJiaMHH, 
TpnMeTwn6opajiKMnTpMMeTnnaMMH, 
TpnMeTnn6opanKnnTpn3TnnaMMH, 
TpH3TYm6opanKMnTpMMeTMnaMHH, 
TpnL^HKnoreKcnn6opanKnn , 
Tpn-H-reKcnJiTpn6opa/iKMnTpnoKcaH , 
Tpwn3oaMnn6opaT, TpMnsoaMnnGopanKnn, 
Tpn-n-aHH3nn6opariKMn, TpnMeTOKCn6opoKCMH, 
TpuMeTunaMUHodopajiKnn, 
TpM3TnnaMMHo6opanKnn, 
TpnnponnJiaMMHo6opanKnn, 
TpMM3onponiinaMHHo6opariKHJi , 
TpnM3o6yTMnaMHHo6opa/iKMJi, 
Tpn6yTnnaMMHo6opanKnn , Tpn-BTopuMHbiii 
6yTHJiaMMHo6opanKMn, Tpn-TpeTMHHbiM 
6yTnnaMHHo6opanKnn, 
TpM4}eHnnaMMHo6opanKmi, 
TpneeHsnnaMUHoeopanKnn, 
TpMMeTnnaMMHo6opHafl 
TpM3TnriaMHHo6opHaq 
Tpnnponn/iaMHHo6opHafl 
Tpnn3onponnnaMHHo6opHafl 
TpMM3o6yTnnaMMHo6opHafi 
Tpn6yTHXiaMMHo6opHayi 
TpM-BTOp-6yTHJiaMMHo6opHan 
Tpn-TpeT-6y™naMHHo6opHan 
Tpn4)eHnnaMHHo6opHafl 
Tpn6eH3nnaMHHo6opHa« 
TpMMeTnnAn6opaH, TpusTunA^opaH, 
TpunponwiAnSopaH, 
TpnMeTMnTpn6opajiKHJiTpnaMMH (B), 
Tpn3TMJiTpn6opanKnnTpnaMMH (B), 
TpnMeTnmpn6opanKnmpnaMMH (N), 

TpH3THJlTpn6opaJlKMJlTpnaMMH (N), 

TpnMeTnmpn6opanKnnTpnaMHH (N-B-B'), 
Tpn3TnnTpn6opanKnnTpMaMMH (N-B-B 1 ) , 
Tpn-B-Ha4>TMn6opaT, Tpn-a-Hac|)TMn6opaT, 
Tpn4)eHM/i6opanKnnaMMH, 
Tpn-n-Tonnn6opanKHJi, Tpn-n-Kcnnnji6opanKHJi, 
BKJiJOMaa mx aHanom, roMonorn, nsowiepbi n 
npon3BOAHbie. 

HeorpaHMHUBaioiAMe npuMepbi npon3B0AHbix 
coeAMHeHHM HaTpufl cornacHO HacTOfliAewiy 

M306peTeHMK) BKflfOMaiOT! 

HaTpnM6nc(AHMeTHJicnnnn)aMMA, 



KucnoTa, 
KucnoTa, 
KucnoTa, 
KucnoTa, 

KMCJIOTa, 

KucnoTa, 
KucnoTa, 
KucnoTa, 

KucnoTa, 

KMCJIOTa, 
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HaTpMM6nc(TpMMeTnncnnnji)aMHA, OKcaMMHOByjo 
KucnoTy, HaTpneByto conb n-aMHHOcanni4wioBo« 

KMCJIOTbl, H3TpM6ByiO COJlb 5-HHTpOOpOTMHOBOM 

KwcnoTbi, D-rnKDKOHaT HaTpun, 
reKcai4kiaHoc|)eppaT (III) Haipnw (Na 3Fe(CN) 6 ), 
flMcpeHUJicfxjcc^nA Haipun, aqeraT HaTpkm, 
yKcycHOKMCJibi^ Harpafi, HaipneBan co/ib 
yKcycHofi KMcnoTbi, ai^eTaMMA Haipufl, aHunnA 
HaTpun, a3HA HaTpkm, 
aMMOHHMAMHaTpnfiaMMHneHTai4MaHCxt)eppaT, 
6eH3aMMA Harpun, aHTHMOHMA Harpua, 
opToapceHaT narpm, opioapceHkiT HaTpun, 
wieTaapceHMT HaTpHH, An6opaH Hal-pun, 
neHTa6opaT HaTpuR, AnrviApoKcnAki6opaH 
HaTpnH, 6opaH HaTpufl, HarpHfi-KaAMHW moaha, 
xjiopwA HaTpufl, HaTpnfi-Kanbunfi x/iopuA, 
Kap6nA HaTpvin, Kap6oHaT HaTpua, KMcnutf 
Kap6oHaT Haipufl, Kap6oHaT HaTpua, Kap6oHmi 
HaTpuR, Harpn^-Ko6ajibT(ll) LjHaHMA. 
HaTpnM-Ko6anbT(lll) i^naHUA, HaTpuCi 
Ko6ajibT(l I l)HMTpnT, ^aHOMaHraHaT(ll)HaTpkm, 
L^nHOMaHraHa^ll^HaTpmi, LjHTpaT najpm, 
HaTpn«c})eppoKpeMHM«, cfreppnijHaHHA HaTpMfl, 
cfceppoi^aHiiA HaTpn«, HHTpo$eppnnnaHHA 
HaTpwfl, aMUHoneHTai^MaHUA HaTpwi, ruAP^A 
HaTpufl, ruApoKCMA HaTpun, MaHraHaT HaTpn«, 
nepMaHraHaT HaTpn«, MeTHOHaT narpm, 
HacJ)TeHaT HaTpHa, hmtpha narpm, HHTpaT 

HaTpMfl, HUTpMT HaTpMfl, HHTpo6eH30Jl HaTpHfl 

(HanpMMep, HaTpMW-n-HHTpo6eH30/i), 
HurpocfieHOKCHA Harpwfl, 3c£npaT HaTpun, 
xpoMaT HaTpufl, oneaT HaTpun, oKcanaT Harpua, 
oKcanaTo4>eppaT(ll)HaTpMfl, 
OKcanaToc{)eppaT(III)HaTpMfl, mohokcha HarpHfl, 
okcha HaTpwfl, nepoKCHA HaTpHH, HaTpnw, 

MOHOOpTO4)OC0aT HaTpMfl, mnO(}50C4)HT HaTpHfl, 

oprocJxxxtwT HaTpun, OKCormioM6aT HaTpwfi, 
HarpuM-poAM^ quaHMA, ceneHUA HaTpnH, 
ceneHMT HaTpun, cejieHOL\naHaT Haipuji, 
ceneHOUnaHonnaTHHaT Harpun, AncunnKaT 
Harpun, MeTacmiKKar HaTpkm, nnTufi-HaTpwPi 
Kap6oHaT, nuTMM-HaTpuft <£eppkmuaHHA, 
oKCocTaHHaT HaTpufl, Ancynb($MA Haipnq, 
rnApocynbc})HA narpm, neHTacy/ibcjMA HaipHfl, 
TeTpacyribct)MA HaTpun, Tpucyjibc^MA HaTpum, 
TennypuA HaipHfl, TuoapceHar HaTpnq, 
TuoapceHMT Harpufl, TpnTnoKap6oHaT HaTpym, 
Tnoi4naHaT HaTpym, HaipuwaMHA. HaTpneByra 
corib (E, E)-2,4, -reKcaAHeHOBOfi KucnoTbi, 
AMHaTpnii4)Topct>occt)aT, AHHaTpuflC^TOp^OC^HT, 

TpMHaTpHMCjjOCXtjaT, TpMHaTpMM(t)OCC})MT, 

Harpni^nepxriopaT, HaTpusByio conb 
nponaHOBOfi KucnoTbi, c^opMHar Haipun, LjHaHaT 
Harpufl, reKcat^naHOKo6aribTaT(lll)HaTpnn, 
rnno4xDcc})HT Harpufl, reKcac^TopcunnKar 
HaTpufl, HUTponpyccMA Harpufl, cf>eHOKcnA 
HaTpufl, (poccpar Harpun (AByxocHOBHbitf, 
OAHoocHOBHbiPi, TpexocHOBHbiw), canwuywaj 
Harpufl, ceneHUA HaTpun, 
TeTpai4naHOHnicenflT(l l)HaTpnn , 
TeTpa0TopKap6oHaT HaTpn«, KcaHToreHaT 
HarpMH, HaTpnM-n-aMMHo6eH3oaT, 
HaTpuMKynpoc^eppouMaHUA (I), 
HaTpMMKynpo<t)eppoLiMaHMA (II), 
reKcacf)Topoct)oc4)aT HaTpufl, 
recKaHnrpoKo6ajibraT (W)HaTpnfl, Hac|3TeHaT 
HaTpun, Hacf)TOKCHA-B-HaTpM^, nonncy/ibc|)HA 
HaTpufl, /iMTMM-HaTpnMc})oc(})aT, cTeapaT HaTpnn, 
cynbc|)HA HaTpua, cynbcJjuT nnTM«, cyribc)DaT 
HaTpufl, TMOi^naHai HaTpun, KcamaT narpm t 
4)TopcnnnKaT HaTpMfl, 
N-HaTpMi^-MeTHJieHAnaMHH, AHHaTpneByio co/ib 
lAaBeneBoPi KucnoTbi, 
HaTpnM6eTannpoBHHorpaAHyK) KucnoTy, 
HaTpnh-1 ,1-AHMeTnnMOHeBMHy, 
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HaTpMM-1,1-AM3TH/lMOMeBMHy, 

HaTpntf-1 ,1-Annponi4JiMO^eBMHy, KcahfroreHaT 
HaTpufl, sTHJiKcam-oreHaT HaTpun, 
MenuiKcaHToreHaT HaTpMfl, HaTpneByjo co/ib 
TMcxtjeHona, HaTpnK Tpnc}>eHnnMeTnnHaTpMK t 
MeTunHaTpuft, 3TnnHaTpnfi, 
HaTpnM3TMHnn{ai4eTnni4A), nponnnHaTpuM, 
n3onponwnHaTpMM, 6yTMnHaTpnM, 
H3o6yTnnHaTpnfl, BTopuMHbi^ 6yTnnHaTpnK, 
TpeTMMHbiK 6yTnnHaTpnfl, neHTaHaTpvifi, 
reKCM/iHaTpiiti, renTaHarpwiM, aMnxiHaTpnti, 
M3oaMwnHaTpnM, 6eH3nnHaTpnii, 
AHMeTMJl6eH3HJlHaTpMM, TonnnHaTpHM, 
AOAeMUJiHaTpuM, i^MKnoneHTaAMeHUJiHaTpuM, 
MeTurmnKnoneHTaAMeHnriHaTpMii, 
UMKnoreKCMnHaTpMil, renTMnHaTpnii, 
AOAei4nnHaTpnii, TeTpaAei4MnHaTpnPt, 
reKcaAeuMJiHaTpnii, oiaaAeukiriHaTpMM, 
0eHnriHaTpn^, o-rojinnHaTpuCi, M-TonnnHaTpni^, 
n-TOJiunHaTpMM, n-xnop<t>eHWiHaTpnii, 
n-6poM459HnnHaTpnS, 0-aHH3HJlHaTpMM, 
M-aHM3HnHaTpMM, n-aHU3nnHaTpnM, 
AMSTOKCMC^eHUnHaTpMM, 

AMMeTOKCHC^eHOriHaTpUM, M-KyMUJlHaTpHfl, 

n-aTOKCMc^eHMJiHaTpuM, 

M-AHMeTMJiaMMHOCfceHHnHaTpMM, 

9-cJ)nyopeHHaTpMM, a-Hac^TMrmaTpuM, 
b-Hac})TnnHaTpMM, n-4)eHnn4)eHnriHaTpMbi, 
9-^eHnnaHTpMjiHaTpnM, 9-aHTpnnHaTpnii, 
Q-MeTMjic^eHaHTpMnHaTpMM, nnpnAnriHaTpMM , 
2-nnpnAnnHaTpnM, 3-nnpMAnnHaTpnii. 
6-6poMO-2-nnpMAnnHaTpviii, 
5-6poMO-2-nnpnAHJiHaTpMM, 
An6eH3o4)ypnriHaTpnM , 3-xnHonnHaTpnii , 
2-nennAM/iHaTpnM, Tpuc^eHnnMeTunHaTpufi, 
2,4,6,-TpnMeTnnc^eHnnHaTpMii, 
2 1 4 > 6,-Tpnn3onponnnct>eHMJiHaTpnki, 
2,3,5, 6,-TeTpaM3onponMJic})eHMjiHaTpnM, 
TeTpaeyTunctJeHMjiHaTpuM, THO^eHAHHaTpuM, 
TonyoriAMHaTpMM, An^eHMnsTMneHAMHaTpnii, 

aHUnSTHHMJIHaTpMM, 4>eHMJ13TMHHJ1HaTpMM, 
M6TOKCM6pOM(|)eHM/lHaTpMM , 

(JjeHnnnsonponnriHaTpiiii, 
TeTpa(t»eHmi6opoHaTpnM, 
TeTpaMeTnn6opoHaTpnii, a-TneHM/iHaTpkiii, 

M-TpMC^TOpMeTMnC^eHUJlHaTpMM, 

<t>eHMJi3TMHMJiHaTpMM ( 3-c})ypMriHaTpviii, 
cfceHi^MsonponunHaTpkM, 
An6eH3o4>ypaHmiHaTpMM, 
AHMeTnn6eH3nriHaTpnM, ceneHoi^naHaT HarpMfl, 
TpuMeTuncujiaHonaT HaTpnw, AHcjDeHM/i4xxx|)HA, 
6eH3oaT HaTpnw, TpeTHMHbifi 6yTHJiKap6oHar 
Harpkm, a3HA HaTpufl, AHHaTpufiLjviaHaMMA, 
quaHUA HaTpun, AHUnaHaMHA Haipufl, 
HaTpneByio corib miKnoreKcaHMacn«HOM 
KucnoTbi, HaTpuieByKD oor\h L^MKnoreKcaHOBOM 
KucnoTbi, miKnoneHTaAMeHTunHaTpnti, 
Tpn-TpeT-6yTOKCManK)MorMApnA HaTpwfl, 
Tpn3Tnn6opaH HaTpun, TpMMeTnn6opaH HaTpMR, 
TpunponwioopaH HaTpun, Tpnn3onponnji6opaH 
HaTpHfl, Tpn6yTnn6opaH HaTpwfl, 
Tpnn3o6yTnn6opaH HaTpun, 
Tpn-BTop-6yTnn6opaH HaTpufl, 
Tpn-TpeT-6yTMJi6opaH HaTpufl, TpnaMnn6opaH 

HaTpH«, XJIOpaT HaTpMfl, TDeTMMHbl^ 6yTOKCMA 
JlHTHfl, BTOpMMHbIM 6yTOKCMA HaTpMR, 

M3o6yTOKcnA, aHTMMOHar HaTpup, 
AHC|)eHHJi4)oc4)HA HaTpufl, 
HaTpnPi6Mc(TpMMeTMncMnnn)aMMA, 

TpMHaTpMMCpOCX^HT, CeneHOL^MaHaT HaTpHfl, 

Tpn-BTop-6yTnn6opaH HaTpny? , 

TpusTuncunaHO/iaT HaTpn«, Tuoi^naHaT Harpua, 
ai^eTunnA HaTpn^, xnopaT HaTpun, canni^nnaT 

HaTpMfl, 

HaTpnfiAHHaTpnfiTeTpaKap6oHnn0eppaT, 
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TeTpact)eH^n6opaT HaTpua , Tpw3Tnn6opaH 
HaTpua, Tpnai4eTOKCn6opaH HaTpufl, 
TpMcf)eHnn6opaH HaTpufl, tmapokcma HaTpwfl, 

AHC()eHUJlct)OCCj)MA HaTpklH, MeTOKCHA HaTpufl, 

3TOKCMA HaTpufl, Tpn-BTop-6y™n6opaH HaTpHfl, 
Tpn-rpeT-6yTkin6opaH HaTpHfl, TpwamnSopaH 
HaTpufl, Tpncf)eHnn6opaH HaTpkia, 
Tpnawinn6opaH HaTpua, MeiaBaHaAaT HaTpnw, 
i4HKnoreKcaH6yTnpaT HaTpun, 
reKcaxnoponnaTHHaT HaTpym, THOL^aHaT 
HaTpua, ceneHOUnaHaT HaipHfl, unaHaT HaTpkia, 
4>TopnA HaTpHfl, reKcac^TopaHTMMOHar narpm, 
reKcac^TopanioMUHaT HaTpHfl, 
reKcac})TopapceHaT HaTpua, reKca^TopcwnMKaT 
HaTpufl, reKcaL\naHOKo6anbT(ll)ct)eppaT{ll) 
HaTpnw, 

AMHaTpn^reKcaL^naHOKo6anbT(ll)ct)eppaT(ll), 
reKcacf)TopTHTaHaT HaTpuR, reKcac^TopuupKOHaT 
HaTpufl, reKcarMApoKcuaHTHMOHaT najpm, 
reKcaxnopopyTeHaT HaTpua , 

reKcaxjioponajiJiaAai HaTpua, c£opMnaT HaTpnw, 
TeTpaqnaHOHMKenflT HaTpHfl, 
TeTpa4)TopajiKDMHHaT najpm, TeTpacJ)Top6opaT 

HaTpHfl, THOaLjeTaT HaTpMH, MOH0HaTpH6Byt0 

conb L-myTaMMHOBOM KucnoTbi, HaTpweByio conb 
cfcyMapoBotf KucnoTbi, Haipuesyio co/ib 
OKcawiMHOBOM KucnoTbi, HarpneByto COJlb 
Anc^eHnnc^occ^aHa, HaTpneByio conb 
n-aMHHo6eH30MHOM KucnoTbi, HaTpneByio corib 

aMMH06eH30MHOM KMCJlOTbl, HaTpMeByK) COJlb 

anb4>a-Hact)TannHoyKcycHOM KucnoTbi, 
AHHaTpneByK) coiib 

2,6-Ha4)TanHHOAHKap60HOBOM KHCnOTbl, 

miicnoreKcaH3cf)npaT HaTpuia, c{)TanMMWA HaTpwH, 
HaTpneByK) corib n-aMMHOcanMUHnoBofi 
KHCJioTbi, 3,5-AMMe™n^icnoreKCkincynbO>aT 
HaTpua, HaipneByjo corib HHAonoMacnaHoft 
KucnoTbi, HaTpneByio conb wHAon-3-MacnflHOtf 
KucnoTbi, RwtpemncpoctpwR, AHMe™ncnnaHonaT 
HaTpua, Tpn3Tnn6opaH HaTpn«, nponwiaT 
Harpun, M3onponnnaT HaTpua, 6yTnnaT HaTpua, 
BTopviMHbiM 6yTMnaT HaTpn«, neHTi/maT HaTpufi, 
TpeTMHHbiCi neHTunaT HaTpua, KucnbiPi cf)TanaT 
HaTpufl, OKcanar HaTpu*, KucnbiM cynbcf)aT 
HaTpuR, MOHOHatpUGByKD conb 
a^TuneHAHKap6oHOBofi KucnoTbi, nnpocf)oc<£aT 
HaTpMfl, A^rnApoc^occfaT Harpufl, reKCoaT 
Harpun (HaTpneBaa conb KanpoHOBofi KucnoTbi), 
py[$emn(poccp\AR HaTpHH, TpuMeinncunoHonar 
HaTpMH, HaTpneByK) conb cfcTaneBofi KucnoTbi, 
HaTpneByio conb n-aMMHo6eH30MHOM KucnoTbi, 
MOHOHaTpneByra conb L-acnaparnHOBOtf 
KucnoTbi, TeTpacfDeHnnAMHaTpuJi 
(C 6H5)2CNa 2 C(C 6 H5) 2> HaTpnMMeTnn$>eHnn 
(NaCH 2 C6H 5 ) t 6poMar HaTpun, mApocfoccfcaT 
HaTpua, MOHOHaTpMaByjo conb D-caxapHofi^ 
KucnoTbi, HaTpneByio conb D1-acnaparnH0BOM 
KucnoTbi, HaTpneByjo conb 

(R)-anbcjDa-OKCMMeTnnacnaparnHOBoPi KucnoTbi, 
(pTOpm HaTpHfl, MOA3T HaTpwa, sTHnwianoHaT 
HaTpun, TMoaL^eTaT HaTpnw, HaTpnti(J)eHon, 
HaTpneByio conb aMHHo6eH3ofiHofi KucnoTbi, 
aMUHOcfeHonbHyK) conb HaTpHfl, quioioreKceHon 
Haipufl, MeTunuMKnoreKceHon HaTpua, 
L^ntcnonponaHon HaTpua, MeTMnuMKnonponaHon 
Haipufl, L\nKno6yTaHon HaTpmi, 
MGTnnu,MKno6yTaHon HaTpua, 
MeTunL^HKnoneHTaHon HaTpua, mixnoneHTaHon 
HaTpufl, i4MicnoreKceHon Haipua, 
MeTuni^MKnoreKceHon HaTpufl, 
AHMeTununKnoreKceHonbi Haipun (Hanpuwiep, 

3 .5- AHMeTnnL\MKnoreKcaHon HaTpun , 
2,3-AMMeTnni^MKnoreKcaHon Harpnw, 

2.6- AMMeTnnunKnoreKcaHon HaTpua, 
2,5-AHMeTnnL\MKnoreKcaHon HaTpufl, 



10 



15 



20 



25 



30 



35 



40 



45 



3 l 5-AHMeTnnu t MicnoreKcaHon) l HaTpnesyio conb 

0-3TMnKCaHTOreHOBO^ KHCnOTbl, MOH0H3TpneByK3 

conb 2>KeTornyrapoBoi4 KkicnoTbi, A^HaipneByK) 
conb KeTOManoHOBOM KucnoTbi, HaipneByMD conb 
MonoMHofi KucnoTbi, AHHaTpnuiTnocynbc^aT, 
HaTpuMCTuCuHTapTpaT, A^xnopaueTaT HaTpwfl, 
AHMeTunai^eTaT HaTpkia, AH3Tnnau,eTaT HaTpnw, 
AnnponnnaueTaT HaTpup, MeTa6opaT HaTpnw, 
TeTpa6opaT HaTpuia, TeTpaxnopoicynpaT HaTp^ifl, 
aL\eToaL\eTaT HaTpun, A^aonponunaMViA 
HaTpn«, A^3TnnaMMA HaTpufl, AHMBTunaMHA 
HaTpufi, HaTpnK6Mc(AHMeTnncnnnn)aMW, 
AMHaTpMMct)TanounaHkiH, 
AMHaTpniiTeTpa6pOMOKynpaT, 
AMHaTpnm-eTpa6poM0HMKenwT, 
AMHaTpuCiTeTpaxnopoMaHraHaT, 
AHHaTpnM6yTaAwnH, HaTpuMi^nKnoneHTaAneHHA. 
HaTpuPiAHMUKnoreKCunaMkiA, 
H3TpniiAM3TMnaMHA. HaTpnfiAHMe™naMUA, 
HaTpuPiAkinponnnaiyinA, 

HaTpnwAMH3onponnnaMHA, HaTpniireKCMn6opaH, 
HaTpnw TpM-TpeTHHHbift 6yTOKCnanioMornAPHA. 
(HaTpMMTpnMeTMncnnnn)aueTnnwA. 
(HaTpuMTpnaTuncwnMnJaL^eTMnnA, 
HaTpwMTpn[(3-3Tnn-3-neHTnn)oKcn] 
anwMornAPMA, (4)eHnn3THHMn)HaTpMM, 
2-TneHMnHaTpnM, AH3TnnAnrnApoanK5MHHaT 
HaTpufl, AHMeTMnAMrnApoanHDMMHar HaTpufl, 
anioMornApuA HaTpn^, 6ncJ)TopMA Haipufl, 
HaTpnM6nc{)eHMn , 6nceneHHT HaTpua, 

HaTpMM6nc(2-MeTOKCM3TOKCH)anK)MOrHAPHA, 

BMcwiyTar HaTpua, 6opaT HaTpnw, 

XnopHCTOKMCnbltf H3TpH^, KOGanbTOHHTpUT 

HaTpnw, LinaHo6opaH HaTpua, 
4HKnoneHTaAneHMA HaTpufi, A^U MaHaM ^A 
HaTpufl, reKC3MeTacf)oc4)aT HaTpua, 
recKaHHTpoKo6anbTaT HaTpua, rnApo4)OCcf)MT 
HaTpufl, ruAPoceneHMT Haipua, rviAPocynbcpuT 
HaTpufl, runoxnopMA HaTpua, MeTaapceHUT 
HaTpufl, MeTa6ncynb4)MA HaTpua, MeTanepnoAaT 
Harpua, MeTaKpwnaT HaTpun, 

HHTpOC^eppHLiyiaHKA HaTpHfl, OKCH6aT, 

neHTaivieTMn u,m KnoneHTaAneHM a HaipHfl , 
o^eHonflT HaTpuji, nonwcfcoccfcaT, nonnc})occt)HT 
Haipufl, nponnoHaT HaTpupi, nupocfjoccpaT 
Haipua, ceneHaT HaTpun, ceneHUT HaTpn*. 
TeTpaxnopaniowinHaT HaTpua, TuoMeTaKcuA 
HaTpufi, Tnocynbo>aT HaipHfl, THocynbcf)MA 
HaTpmi, Twocynbc^MT HaTpviH, Tpnai4eTOKcn6opaH 
Haipnj?, TpMMeTHncunoHaT HaipM«, 
TpusTunckinoHaT HaTpHfl, 
HaTpMMTpnc(1-nnpa3on)6opaH, BKnioMan nx 
aHanorw, roMonorn, M30Mepbi m npoM3BOflHbie. 

HeorpaHHHKBaioLnwe npuMepbi npon3BOAHbix 
cosAHHeHM^ anKDMUHUfl cornacHO AaHHOMy 
H3o6peTeHnio BKnJOMaiOT: ruApuA 
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AHM3o6yTnnaniOMHHHR, 
AHMernnanioMMHMH, 
AnnponnnanioMHHMW , 
Ann3onponnnanioMHHnn, 
An6yTnnanK)MMHna, ruApuA 
eyTunanioMMHMR, rviAPMA 
6yTnnamoMMHM« 
An m 3o6y Tunan fo m h h m h , 



THAP^A 

r^APHA 
tmapha 

ruApwA 
AM-TpeTHHHoro 

AH-BTOpMHHOrO 

xnopHA 
cecKBuxnopuA 



sTHnanioMHHMfl, nmnCi-anioMHHHM ruAP^A, 
Tpn-TpeTHHHbiPi 6yTOKcnanK)MorMApnA nMTi/iw, 
nnTneBo-anK)MHHneBbiw cnnaB, Tpn3TnnaT 
anioMMHMfl, TpwvieTHnaT aniOMViHMn, 
TpnnponnnaT anioMHHMfl, Tpnn3onponnnaT 
anKJMMHHH, Tpn-TpeTHMHbiPi 6yTnnaT anraMMHMfl, 

TpM-BTOpMMHbIM 6yTHnaT aniOMHHMW (BTOpi^MHbl^ 

6yT^naT anioMUHun), Tpi4H3o6yTnnaT anioMUHMfl, 
Tpn6yTnnaT aniOMHHMfl, neHTHnaT amoMHHi/iH, 
3TnnaT A^THnanraMMHHfl, Q>occf)aT anKJMMHMW, 
xnopHA A^sTHnaniOMkiHUW, unaHUA 
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flH3Ti4nan>OMHHMfl , 3TnnaT AL"3Tunan»0MHHMfl, 
MeTunaT AnsTunantOMUHMfl, rwAPMA 
AMMaoGyTkirianHDMMHkm, xnopwA 

flUMaoeyTkUiaJllOMUHMfl, (JrropHA 

Ann3o6yTnnanK)MMHMfl, 
TeTpan3o6yTwnAnanK)MOKcaH, 

TpMSTHJiariKJMMHMM, TpMMeTHna/HOMMHMM, 

TpMSyTunanioMUHMM, Tpnn3o6yTM/iariK)MHHMPi, 

TpM-BTOpMHHbIM 6yTHnan»OMMHMM,TpM-TpeTMHHblil 

6yTnnan»oMMHMM, TpuneHTanfOMHHMM, 

TpM0eHHJianJOMMHMV1, TpnaMMJiaJllOMMHMM, 

TpnM3oaMMnariK)MMHMM, TpunponnnaniOMWHwfi, 
TpMnaonponnnarnoMMHMM, 

TpMM305yTHJianK>MHHMM, 

Tpnn3o6yTnriAManK)MOKcaH , 
TpMOKTHnantOMUHMM, HaTpnii-ariKJMMHMMrMApuA, 
6nc(2-MeTOKCH3TOKCn)anJOMorviApnA, 
6oporMAP^iA aniOMUHMfl, rviAPMA aniOMHHHH, 
AMMeTunSepunnuM, Kannw Tpw-TpGTMHHbifi 

SyTOKCHaJIKDMOrHAPMA, HaTpufi Tpil-TpGTMM H bl 

6yTOKCnanK)MomApnA, hhthA Tpw-TpGTkNHbitf 
6yTOKcnajiK)MornApwA, BTopuwHbitf 6yTnnaT 
ajiKDMMHHH, TpGTkNHbifi 6yTunaT aJllOMUHMa, 
anraMMHM^aL^eTunai^eroH, 3TnnaT aruoMHHHfl, 
MeTunaT anjoMUHun, nponnnaT anK)MHHnn, 
6yTnnaT auiioiviMHun, n3o6y™naT aniOMMHun, 
neHTunaT anioMMHMn, MGTacfcocttaT anioMMHMn, 
rviApoKCMA aniOMMHun, MeTacf>occf5WT anioMUHUfl, 
MOHocTeapaT anioMHHHfl, ruAPOKCHcreapaT 
aniOMUHHn, HMTpat anjowiMHUfl, cfcropuA 
antoMHHM«, c(DTopTpMrnApaT amtOMMHUfl, 

AM3THJTA^rMAPOaJ1»OMMHaT HaTpufl, 

reKcacjDTopoaniOMMHaT HaTpkm, 
reKcacf)TopocnjinKaT anioMMHkm, anioMorMApuA 

n mtm Ci-ari k)m m HwvirMApiiA6vic(TeTparMAPoc})y pan) , 
nnTMMTpnc((3-3TMJi-3-neHTnn)oKCM)anK)MorMApn 
A. JIMTM^ TpH-TpeTWMHbM ajiKDMornAP^A. 
antoMOHUKeneBbiM KaTanu3aTop, anioMocunHKaT, 
TMAPOKCUA anHDMOcwnnKaTa, xnopnArnApaT 
anioMUHMfl, xnopuA AUSTHJianiOMHHMfl, HaTpuM 
6nc(2-MeTOKCH3TOKCM)ariK)MOAnrMApnA, Kap6nA 
anjoMUHHP, cfxxxfraT aniOMMHUfl, ai^eTar 
a/iioMUHUfl (aji(OMHHM^Anai4eTaTrnAPOKCMA), 
ai^eTaT AurMApoanioMUHUfl, cpopMnai^eTaT 
anioMMHun, anjoMUHaT jihtmh, ajuoMUHneByjo 

COJlb MOflOMHOR KMCnOTb! , 

TeTpaMeTMnnMTMeBoanioMMHMeByto corib 
(LiAI(CH3)4), TeTpaaTMnnnTneBoaruoMMHHeByro 
corib, TGTpanponnnjiMTMGBoanfOMMHM0ByKD conb, 
TeTpaM3onponnnnnTneBoanK)MMHneByK5 conb, 
TeTpa6yTMiinMTneBoaniOMMHMeBy»o corib, 
TeTpan3o6yTnnnnTneBO£LnK>MHHMeByK) corib, 
TeTpa-BTop-6yTnnnnTneBoariK)MMHMeByio corib, 
TeTpa-TpeT-6yTMnnMTneBoariioMHHMeByK) corib, 
T6Tpact)eHMririMTneBoan»OMMHMeByK) corib, 
TpupuKOHonear anioMWHUfl, MGTactxxxfcar 
antOMMHHfl, aniOMornAPMA HaTpun, AOA©Ka6opnA 
anioMHHM«, An^opHA aniOMUHun, apcGHHA 
antOMMHMfl, naiaaT anioMHHHfl, 
an K3 m h H m m-t MTa HxnopuA . 

TpM(H-HHTp030-H-4)eHHnrMAPOKCMaMMHaTO)an»OM 

hhhm, ai^eTunaqeTOHaT aniOMMHMfl, A^xnopwA 
MeTunanjOMUHMfl, A^xnopMA sinnaniOMMHUfl, 
A^xnopuA nponnnaniOMUHMfl, A^xnopwA 



nsonponnnanioMHHMj?, 
6y™nanioMUHHH t 
BTop-6yTnnanjoMHHHfl , 
TpeT-6yTnnanK)MHHMfl, 
H3o6yTnnanioMHHHfl, 
cfjeHnnaniOMMHMfl, 
sTunanioMUHMfl, 
weTunaniOMUHUJi, 
cecKBUxnopuA nponnnauifOMMHUfl 
3TnnanioMOKcaH, HaTpun 



A^xnopMA 
AUxnopMA 
AHxnopuA 
AnxnopMA 
AUxnopHA 
cecKBuxnopMA 
cecKBuxnopuA 
Meiwian iom OKcaH , 
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6MC(2-MeTOKCH3TOKCH)aniOMMHkI«, 

an»OMOMarHMeBbifl cvinwcaT, oKcuxnopuA 
anioMUHun, cfcoccfcHA anioMUHHfl, 
anK)MHHnR-Haipn« cynufcHA, CTeapaT 

antOMMHUfl, OKTOaT aJlKDMMHMfl (STK/ireKCOHaT 

aniOMUHMfl), A^^opMkiaT anioMHHHfl, 
TpuicfxapwinaT anjoMMHufl, xpoMaT an»oMMHn«, 
Ha4)TeHaT anioMUHUfl, onear anfOMMHUfl, 
nanbMMTaT arnoMHHH^, nwiapaT anioMUHWi, 
anioMOHaTpneBbifl cnnnKaT ( anioMMHM^-HaTpM^ 
xnopuA, n3onponnnaT anjoMMHM«, 
anHDMOMaoikieBbi^ 3TkuiaT, 
TpMMeTnnanioM03<})MpaT t 
Tpn3TnnanioM03cf)MpaT, BKntoMan nx aHanorM, 
roMonorn, H30wiepbi m npoM3BOAHbie. B cc|)epy 
AaHHoro M3o6peTeHHfl BtcnioMaioTCfl 
cooTBeTCTBytoiAne coeAHHeHH« rannun, hham« m 
Tannnfl. 

HeorpaHHHMBaioiAMe npwviepbi npon3BOAHbix 
coeAMHeHnii KpewiHuji cornacHO AaHHOMy 

H306peTeHMK) BKHIOHatOT: 

AHMeTOKCMMeTuncvinaH , AMMeT0KCM3TnncnnaH , 
AnsTOKCkiMeTwncunaH, A^nponoKcuMeTuncmaH, 
Ann3onponoKcnMeTkincnnaH, 

AH6yT0KCHMeTWnCMnaH, AM-BTOpMMHblil 
6yTOKCHMeTMnCMnaH, AM-BTOpHMHblM 

6yTOKCMMeTnncnnaH, AM3T0KCMMeTnncnnaH, 
AnnponoKCMMeTuncunaH, 
AMM3onponoKCH3TnncnnaH, 
An6yT0KCM3TnncnnaH, AMM3o6yTOKCM3TnncnnaH, 
AH'BTOpUHHblM 6yTOKCM3TuncnnaH, 
AH3TOKCM am m eTun curtaH , 
AnweTOKCMAHMeTuncHnaH, 
A^nponoKCHAMivieTuncunaH , 
pyi M3on po n okcm am m gt nricnna h , 
An6yTOKCHAH MGTuncuna h , 

AMM306yTOKCMAMMeTMnCMnaH, AH-BTOpMHHblM 

6yTOKcnAMMeTnncnnaH, AM-BTopwHHbiM 
6yTOKCHAMMGTnncnnaH , 

AH3TOKCMMGTMn3TMnCHnaH, 

STOKCHTpHMeTKnCimaH , 3T0KCMTpW3THnCMnaH , 

3TOKCMTpnnponnncnnaH, 

MGTOKCMTpMMGTMnCHnaH, 

nponoKCVupuMGTuncvinaH, 

n3onponoKCMTpMMeTnnciinaH, 

6yTOKCMTpnMGTnncnnaH, 

H306yTOKCMTpMMeTMnCMnaH, BTOpMMHblM 
6yTOKCMTpMMeTkinCHnaH, BTOpWHHblfi 

6yTOKCMTpnMGTnncnnaH, 
c^eHOKCMTpuMeTuncwnaH, stokcm a usTun cun a H , 

M306yTMriAM3TOKCMCMnaH, BTOpHMHblM 

6yTnnAH3TOKCHCkinaH, 6yrnnAM3TOKCMCnnaH , 

TpeTUHHblM 6yTHTIAM3TOKCHCMnaH, 
n 6HTMJTAH 3 TOKCM CMn 3 H , 
M306yTMnflMMeTOKCMCMnaH, BTOpMHHbIM 

6yTwriAH3TOKCMCnnaH, 6yTnnAHMeTOKCMCnnaH, 

TpeTHHHbIM 6yTkUTTpMMeTOKCMCMnaH ( 
MGTHnTpHMGTOKCMCMnaH, 

MeTMnTpusTOKCMCMnaH, neHTunAHMeTOKCuciinaH, 

AnsTuncunaHAnon, TpnnponnncnnaHAMon, 

Tpnn3onponnncnnaHA^on, TpeTMHHbiM 

6yTnnAMMGTnncnnaH, AMSTuncunaHAMon 

(C 2H5Si(OH) 3 ), MGTunTpunponoKCucunaH, 

MGTnnTpnc(AMMGTnncnnoKCn)CMriaH, 

1 ,1-An4)GHnncnnaL|nicnorGKcaH, 

neHTaMeTuncunaHaMMH , 

1 ,1 ,1-TpMMGTnn-H-<})eHMn-H-cnnaHaHHH, 

reKcaM6TnnAMCnna3aH , 

[1 , 1 -6ncjDeHMnH-MeTMnTpMxnopcMnaH , 

(6poMHGTnn)xnopAM MGTuncunaH , 

6poMMeTnnTpnMeTnncvinaH, 

(4-6p0Mo4)GHOKCM)TpMMeTMncnnaH , 

6yTnnxnopoAHMGTnncnnaH , 

Tpwxnopo6yTMncnnaH, TpMMeTnn6yTnncnnaH, 

xnopo(xnopMeTnn)AMMGTnncnnaH > 
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xnopo(AnxnopoMeTMn)AHMe TMJ1cl/,xiaH ' 
xnopoA^MeTHJic})eHHJicnnaH, 
xnopoAHMeTHJi-2-nponeHt/incunaH, 
xnopooTeHun am MeTuncM/iaH , xnopoMeTMncunaH , 
(xriopoMeTHJi)AHMeTMn4)eHnnck!naH l 
xnopoMeTkiriAnclDeH uncunaH , 
xnopoMeTuncpeHMJicunaH , 
(xjiopoMeTnii)TpnMeTwncnnaH , 
(4-xnopo4)eHOKCM)TpMMeTnncnnaH , 
c|)eHnnxnopcnnaH , 
(3-xnopoct)eHHJi)TpMMeTMricnnaH , 
(3-xnoponponnn)TpMMeTnncnnaH, 
xjiopoTpM3TOKCncMnaH, xnopoTpMSTwncMJiaH, 
TpuMeTunxnopocn^aH, 
AHxnopo(xnopoMeTi^n)MeTnncnnaH , 
Anxnopo(AnxnopoMeTULn)MeTHJicnnaH , 
AnxnopoAH3TOKCMCMJiaH, AHxnopoAMSTMncMJiaH, 
AMxnopoAHMernncunaH, 
AHxnopoAMc()eH uncmiaH , 
AMxnopoaTeHnnMeTHJicunaH, 
MeTunaTwriAUXJiopocMnaH , 
AMxnopoMeTuncunaH , 
AHxnopoMeTnn(1 -MeTnn3Tnn)cnriaH l 
AnxnopMeTMn(4-MeTnn4)eHMJi)cMnaH I 
AnxnopoMeTuncfjeH uncunaH , 
AnxJiopoMeTnri-2-nponeHnncnjiaH, 
AMxnopo4>eHnncM^aH, AM3TeHMJWi#eHM/iCM/iaH, 
AUSTOKCMA^MSTuncMnaH, 

AMC()eHMnAH3TOKCHCMJiaH , 

AH3TOKcnMeTnncf)eHMncnnaH , 
AH3TOKCHMeTHJi-2-nponeHnncnnaH, 
AUSTMflCMJiaH, AM3TMnAMct>TopcnnaH, 
AMCflTOpAHC^eHMJlCMnaH, 

AH m ©to Kcwpy[ KeTM/icnn a h , 
AHMeTOKCMAn4>eHnncnjiaH, AMMeTMncunaH, 

AHMeTMnAHCf)eHOKCMCMJiaH , 

AH m ©Tun Ancj}e h nri cm n a h , 
AHMeTnn-2-nponeHnncnnaH , 
AHMeTnncj}9HnncnnaH, AMMeTMJiAMaLjeTaTCMnaH, 
AHC^eHHncHnaH, 

1,2-3TeHAHMJi-6Mc[TpMMeTMJi-(E)]cnnaH 

(C 8H20Si 2 ), 3Te H H Jl A^ 3TOKCM M eT a H , 

sTeHMnsTOKCMAHMeTuncHnaH, 

STeHMmpMSTOKCMCMnaH, 3T6HMnTpHMeTMJlCMnaH, 

3TeHnnTpnc(1-MeTnn3TOKCM)cnnaH, 
3TeHMnTpnc(2-nponeHnnoKCn)cMJiaH > 

3T0KCHTpM3THnCMnaH , 3T0KCMTpM(t>T0pCMnaH , 
3T0KCHTpMMeTMJ1CHnaH, 3TOKCMTpH(})eHHnCl4JiaH, 

3TnnTpMct)TopcnnaH, STUfiTpuwieTOKCMCunaH, 
1 t 2-3TMHAnnn6nc[TpMMeTMJi]cwnaH, 
3THHnncnnaH , MGTOKcucunaH , MeTuncHnaH, 
MeTMnAnc^eHnncunaH, MeTnneH6nccMJiaH, 
MeTnneH-6nc[Tpnxnopo]cnjiaH , 

(2-M8TMn4)6HOKCM)TpM4)6HMJlCHnaH, 
MSTMfKjjeHM/lCHJiaH, WieTMJlTpHC^eHOKCMCMJiaH, 

MeTumpuc^eH wic wiaH , 
MeTHJiTpn-n-Ton uncunaH , 4>eHnncnnaH, 
[1,3-c|5eHnr!eH6Mc(oKCM)]6nc[TpMMeTnn]cMnaH, 
(^eHunTpunponMncvinaH, TeTpasTeHMJicmiaH, 
TeTpaaTuncwnaH , TeTpa3T0Kcncnnan , 
TeTpaMeTuncunaH, TeTpaMeTOKcucwnaH, 
TeTpanponnncunaH, TeTpanponoKCMCunaH, 
TeTpaM3onponnjicMnaH, 
TeTpaM3onponoKCncnnaH, TeTpa6yTnncMnaH, 

TeTpa6yTOKCMCMJiaH , TeTpa-BTOpMHHblil 

6yTH/icn/iaH, TeTpa-BTopMMHbiH" 6yTOKCMCMnaH, 
TeT pa-TpeT hm h b i m 6yTMJicnnaH, 

TeTpa-TpeTMMHblM OyTOKCMCMfiaH, TpeTMHHbIM 

M3o6yTMncnnaH, TeTpan3o6yTOKCMcnnaH, 
TeTpa(t)eHMJiCMnaH, TeTpa^eHOKcwcnnaH, 

TpH3TMnCMJiaH, TpMSTOKCMCM/iaH, 
TpMM6TH.nCM.naH, TpMMeTOKCMCMJiaH, 

TpMnponMJiCM/iaH, TpMnponoKCHCunaH, 
Tpwn3onponnncnnaH, Tpnn3onponoKcncwnaH, 
Tpn6yTnncMnaH, Tpn6yTOKCMCnnaH, 
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TpH-BTOpHMHbIM 6yTMnOtfiaH, TpH-BTOpHMHblfi 

6yTOKcncnnaH , Tpn-TpeTMMHbiK 6yraiCMJiaH, 

TpM-TpeTHMHbl^ 6yTOKCMCMJiaH, TpeTMMHblK 

H3o6yTnncMnaH, TpnM3o6yTOKCMcnnaH, 

Tpn4>GHMnCMnaH, TpMC}5eH0KCMCMnaH, 
TpMSTUn M6TMJ1CHnaH , TpMSTOKCMMeTMJICMJiaH , 

TpHMeTOKCkiwieTHncunaH , 
TpnnponnnMeTnncnnaH , 
TpunponoKCHMeTMncHnaH, 
TpkiMaonponMnMeTMncMnaH, 

TpMM30nponOKCMMGTMJ1CMnaH, 

Tpn6yTnnM©TnncMnaH , Tpn6yTOKCMMeTMJicnnaH, 
TpM-BTopMMHbm 6yTM.nMeTwncM.naH, 

TpM-BTOpMHHbIM 6 yTO KCM M GTMJ1CM/1 3 H , 

Tpw-TpeTMHHbiM 6yTMnMeTMncMnaH, 

TpM-TpeTMHHbIM 6yT0KCMMeTMJlCMJiaH, TpSTMHHbIM 

M3o6yTnnMeTMJicnnaH, TpHc^eHMJiMeTuncMnaH, 
TpM4)eHOKCMMeTMncMnaH , AMSTMncMnaH , 
AH3TOKcncnnaH, AHMeTuncHnaH, 
AMM6T0KCHCnnan, AnnponnncnjiaH, 
AHnponoKCHC^naH, AHH3onponMncwnaH, 
AMH3onponoKcncMnaH, AH6yTHxicnnaH, 

AM6yTOKCMCHnaH , AH-BTOpMMHbM 6yTHJlCMfiaH, 
AH-BTOpHMHbIM 6y TO KCM CHJ13 H , AW-TpeTMMHblfi 
6yTHJlCMnaH, AW-TpeTMMHbIM SyTOKCMCMJiaH, 
TpeTMHHbIM M3o6yTMncMnaH, 
AMM306yTOKCMCMnaH, AM^HMTlCMnaH, 

AM4)eHOKCMCMnaH , 3TnncnnaH , 3TOKcncnnaH , 
MeTHJiCMjiaH , weTOKCMcui naH , nponmiCMjiaH , 
nponoKCMCMnaH, n3onponMncnnaH, 
M3onponoKcncnjiaH, 6yTnncnnaH, 6yTOKcncnnaH, 

BTOpMMHbtCl 6yTUJ1CHnaH. BTOpHHHbIM 

6yTOKCMCMJiaH, TpeTMMHbi^ 6yTnncnnaH, 
TpeTHHHbifi 6yT0KcncMfiaH, M3o6yTnncnnaH, 
n3o6yTOKCHcnnaH, 0eHnncMJiaH, 4>eHOKCncnnaH, 
Tpn6powioMeTMncnnaH, TpM6yTMncnnaH, 
Tpn6yTMn4>eHMncMJiaH , 
TpMxnopfxnopivieTMJi^MnaH, 
TpMxnop^-xjiopc^eHMn^MJiaH, 
Tpwxnop(3-xnopnponnn)cnnaH , 
Tpnxnop(AMxnopMeTnn)cnnaH , 
TpMxnopAOAei4nncnnaH , TpvixnopsTeHMncMnaH , 
TpMxnopsTMncMnaH , TpuxjiopreKCMnciinaH , 
TpnxnopMeTnncnnaH , 
Tpnxnop(1 -MeTnn3Ti/in)cnnaH , 
Tpnxnop(2-MeTMJic})eHMn)ck!naH, 

TpMXJ10p{3-MGTMncj)eHHJl)CMnaH , 

Tpnxnop(2-MeTMnnponnri)cMnaH, 
TpnxnopoKTaAGi4MncMJiaH, TpnxnopoKTMncmiaH , 
TpvixnopneHTMncM/iaH , Tpnxnop4)eHnncnnaH , 
Tpnxnop(2-ct5eHMn3THJi)cnnaH, 
Tpnxjiop-2-nponeHnncnnaH , 
TpMxnoponponwncMnaH, Tpn3TOKcncnnaH, 

TpM3TOKCM3TMnCMnaH, TpMSTOKCMSTHJlCMJiaH, 

TpMSTOKCM^eHMnCMJiaH, TpkiaTOKcwneHTMncMnaH, 
TpM3TOKCM-2-nponeHnncn/iaH , TpMSTMJICMnaH , 
Tp m 3T Mn 4)to pcwn a h , TpHSTMnc^eHHncwnaH, 
TpMcf)Top4)eHnncMnaH, TpM m eTO kcm MeT uncurl a h , 

TpMMeTOKCM3TMJlCMJiaH , 

TpHMeTOKCMnponMnci/inaH, 
TpMMeTOKCMH3onponnncMnaH, 

TpMMeTOKCH6yTMJlCMnaH, 

TpMMeTOKCMM306yTMJ1CMnaH f 

TpMMeTOKCH-BTOp-6yTM JlCMTiaH , 

TpM M6T0KCM -T p6T-6 yT Mn CMn a H , 

TpM MeTOKCM 4)eH HJICMJia H , TpMMeTM/ICMnaH, 

TpMMeTMJi(4-MeTMnc{)eHMn)CMnaH t 
TpMMeTMn(2-MeTMnnponMn)cMnaH, 
TpMMeTMn4)eHOKCMCMnaH , 
TpMMeTMnc^eHMncMnaH , 

TpMMeTMJl(4)9HMnMGTMJTl)CMnaH, 

TpMMeTMji(qMKnoreKCMnMeTMn)cMnaH 1 
TpMMeTnn-2-nponeHnncMnaH , 
TpMMeTMnnponMncMnaH , 

TpMMeTMn[4-[(TpMMeTnncMJiMn)oKCM]ct)eHMn]cMJia 
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h, 3TeHnnTpMai4eTaTcnnaHTpnon, 
MeTurrTpnaueTaTcunaHTpnon , Tpwn ponnncunaH , 
3TM^flHMeTi4ncnnaHon, MeTunAnc^eHnncmiaHOJi, 
TpM3TnncwnaHon, TpwcfrGHuncHnaHon, 
TeTpa6yTnnoBbi« 3cfcnp KpewiHeBofi KwcnoTbi 
(C ieH3604Si), TeTpaaTunoBbift 3<£np KpewHeBOM 

KMCHOTbl, TeTpaKMC(2-3THJl6yTliJ10Bbl^) 3Cj)Mp 
KpeMHeBOW KVICTtOTbl, MeTHJlCHJlUKaT 

(C4H 12 Si0 4 ), TeTpac})eHnnoBbi^ acfwp 
KpeMHeBoK KMcnoTbi, TeTpanponwiOBbitf 3<£np 

KpGMHGBOfl KUCHOTbl, TpM3THri0eHHnOBbl^ 3CjMp 
KpeMHeBOfi KMCJlOTbl, 

1 .2- Anxnopo-1 ,1 ,2,2-TeTpaMGTMjTflncnnaH, 
1 ^-flM^TopoTeTpaMeTunAMcvinaH, 
reKcaMeTunanckmaH , 

1 .3- flM3THHnn-1 ,1 ,3,3-TeTpaMeTwriAncnnoKcaH, 
1 ,3-flH3TeHnn-1 ,1 .S.S-TeTpaMeTunAHcunasaH, 
6nc(MeTOKCMfln wieTujicnn kinJoKCHA, 

1,1,1 .S.S.S-reKcaaTHJTAMCM/ioKcaH, 

1,1,1 ,3,3,3-rGKca3TMnAMCMna3aH, 

reKcaMeTMfiAncn JiOKcaH , reKcaivieTun AHciina3aH , 

1 ,1 ,3,3-TeTpaMeTnnAMcnnoKcaH, 

1 ,1 ,3,3-TeTpaMeTnnAMCMna3aH, 

1 ,1 ,3,3-TeTpaMeTU/i-1 ,3-AwcfcGHMnAMCi4noKcaH, 

1 ,1 ,3,3-TeTpaMeTMJi-1 .S-Anc^eHn/iAHCM/iasaH, 

1,1,1 -TpnMeTnn-3,3,3-Tpnct5eHnnAMCHJioKcaH , 

1,1,1 -TpMMeTM/i-3,3,3-Tpnct)eHMnAMCMna3aH, 

AOK03aMeTHfiAeKacn/iOKcaH , 

AOK03aMeTnnAeKacnna3aH, 

STeHMJirenTaMeTunmiKTeTpacMnoKcaH, 

3TeHnnrenTaMeTnn^KreTpacnna3aH, 

renTaMeTuni^MKnoTeTpacunoKcaH, 

renTaMeTMni4MKnoTeTpacnna3aH, 

OKTa0eHnni4MKnoT©TpacnnoKcaH, 

6y t wi Mernn( i^n KnoTeTpa Mep)cnnoKcaH , 

2,4,6,8-TeTpa3TMHnn-2,4,6,8-TeTpaMeTMJimiKnoT 

eTpacn/iOKcaH (C 12 H240 4 Si4) ( 

2,4,6,8-TeTpa3Tnn-2,4,6,8-m4KnoTeTpacMnoKcaH, 

2,4 > 6 > 8-TeTpa3THJi-2,4,6,8-i4MKnoTeTpacnna3aH, 

2 l 4,6,8-TeTpa3Tnn-2 l 4,6,8-mncnoTeTpacnnoKcaH, 

2 I 4,6 > 8-TeTpaMeTnni4MKnoTeTpacnnoKcaH 1 

2 l 4,6 1 8-TeTpaMeTMnL^MKnoTeTpacnna3aH, 

2,4,6, 8-TeTpa MeTnn-2 ,4,6, 8-TGTpa4>6H nn i\u KnoTe 

TpacunoKcaH, 

2,2,4,4, e.e-reKcaMeTurmnKnoTpMCMJiasaH, 

reKcaNieTuxiL^MKnoTpMCM/ioKcaH, 

2,4, 6-Tpn3Tnn-2 ,4, 6-TpMMeTmmnKnoTpMcnrjoKca 

H, 

2 1 4,6-Tpn3TMn-2 l 4,6-Tpn4)eHMni4MKnoTpMCMnoKca 

H, 

2,4,6-TpMMeTnn-2,4,6-Tpn4)eHmimiicnoTpMcmiOK 

caH, AeKaMeTMn^KnoneHTacwioKcaH, 

AeKaMeTnni^MKnonemracnna3aH, 

2,4,6,8, 10-nG HTa m gt hji lj wcnon g HTacwnoKca h , 

2,4,6,8, 10-nGHTaMGTwrmMKnonGHTacMna3aH, 

OKTaAGMGTKni4MKnOHOHaCHJ10KCaH, 

OKTaAeMGTnnmiKnoHOHacnjia3aH, 

reKcaAeKaMeTunmiKnooKTacMnaaaH, 

AOAe Ka MeTun KnoreKcackinoKcaH , 

AOfle Ka MeTun l^m KnoreKcackiJia3a h , 

reKcaMern^UMicnoreKcacM/ioKcaH, 

TeTpaAeKaMeTunmiKnorenTacunoKcaH, 

TGTpaAGKaMGTnnmncnorGnTacMJia3aH, 

AeKaMeTM/iTeTpacMnoKcaH, 

1 ,1 ,1 ,3,5,7,7,7-oiaaMGTVinTGTpacnriOKcaH, 

aMMHOTpMCHnaH, 6GH3M/lTpM3TOKCMCHnaH, 

6yTnnTpn4)TopcnnaH, 
Kap6oKcn3TM/iAHMeTnnckinaH , 
xnopoMGTMncunaH, xnopoTpnn30i4naHaTcunaH, 
A^xjiopoMeTuncunaH, 
AH3TOKCHA^6yTOKCHDnnaH, 
AM3TnnaHkinn Hc}3TopcnnviKaT , 
AnsTM/TAUxnopcun aH , 
[2-(L4MKnoreKceHnn)3Tnn]Tpn3TOKCMcnnaH, 
[2-(i4MKnoreKceHMn)3Tkm]MeTMjTAM3TOKCMCVinaH, 
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[2-(unKnoreKceHnn)3Tnri] AHMeTunsTOKCMcunaH, 
[2-(uwcnoreKceHnn )3Tnn] TpnMe™ncnnaH, 
[2-(i^MKnoreKceHHJi)3Tnn] TpusTkincunaH, 

L^M KHOreKCHJlAH MeTOKCH MeTMJlCklXia H , 

L4HKnoreKcn/iMeTOKCMAMMeTHJickLnaH, 
L^MKnoreKcuJirpuMeTuncunaH, 
14M KnoreKd4jiTpn3Tkuicvina h , 
AMUMKnoreKCM/iAMMeTkincvuiaH , 
14H KnoreKCMJTAM MernncMna h , 
L\wcnoreKC-1 -eHunipuMeTuncvinaH, 

6GH3MJlTpMMGTHnCHnaH, 

(1^wiaoreKceH-1-Mri3TMHi^)TpMMeTkinckiriaH, 

1 -L^nKnoreKceHnnTpuMeTuncunaH, 

UMKnoreKceHnnoKCMTpuMeTn^cujiaH, 

i^MKnoreKCMnTpuxropocunaH, 

1^Knonpon^ri-1-(TpMMeTi4jickuii4JioKCM)3TwirieH, 

ct>GHnnAMMGTn^cnnaHon, cfcGHimcunaHAMon, 

i^MKnoreKcujicunaHAMon, 

UMKnOrGKCHn3TlU1ClinaHAMOXl, TpGTMHHblfi 

6y™ncnnaHAUon , 

l^m icnoreKcujiAM MeTMJicM/ia Hon , 

Knore kcmjtah STuncnn a h on , 
6GH3nnTpMMGTnncnnaH, 

H-6GH3HnTpHMGTMnCHnKnaMMH, 

cf)eHnnAHMeTnnci4naHon, 

h nnAH3Tnncnna Hon , 
i^MKnoreKcunsTHneHTpMMeTuncunaH, 
H^kiKnoreKCkinsTMneHTpMMeTPinckinkLnaMMH, 

L\MKn03TMnGHTpHMGTMnCMnaH p 

Anc})e h wnAnsroKCMCuna h , 

AMc^eHnriAHMeTOKCMCMnaH, 

AMctDeHnnMeTunsTOKcucunaH, 

AH0eHnnMeTMncnnaH, 
AMC^eHHnMeTuncunaHAMon, 
AUcfeHnncunaHflnon , 
MeTnn0eHnnAM3TOKCMCnnaH, 
m eT nn cf>e h kin ah m eTo kch onn a h , 
MeTkinc})eHnnAnxnopcMnaH , 
oKraAemmTpn MeTOKCMcnnaH , 

OKTHnTpHSTOKCHCHTiaH , OKTMnTpMMGTOKCMCKnaH, 

1 ,3-6nc(3-aMMHonponnn)-1 ,1 ,3,3-TGTpaMGTMnAH 
cnnoKcaH, 

1 ,3-6nc(3-aMHHonponnn)-1 ,1 ,3,3-TGTpaMGTnnAM 
cnna3aH, TpetHMHbiPl 6yTnnAHMeTnncnnaHAMon, 

rMApOKCMMGTMnGHTpMMGTMnCMnaH 

(CH 3 ) 3 CH 2 OH), 

rnAP0Kcvi3TMnGHT pn MGTuncMna H , 

rnApOKCHMeTnnTpH3TnncnnaH , 

rw apokch 3TnnTp m st nn cun a h , AnsTHncunaHAMon, 

AMMeTuncwnaHAnon, AnnponnncnnaHAnon, 

AMH3onponnncnnaHAnon, An6y™ncnnaHAHon , 

AM-TpGTMHHbiM 6yTuncunaHAMon, 

AMM3o6yTnncnnaHAHon, An-BTopnMHbitf 

6yTnncnnaHAMon, An^eHMncunaHAHon, 

AHLiUKnoreKcwncunaHAMon, 

i^MKnoreKCHnMeTMncunaHAnon, 

i^MKnoreKcunsTuncunaHAnon, 

AHMeTOKCMAnxnopocMnaH, 

An MGTuna h una Hcjnopcun m KaT , 

AHMeTMnAM(B-xnop3TOKCH)cnnaH f 

AHMGTnnc})TopxnopcnnaH, A^MGinncunaH, 

AH-a-Hac(3TMnaMMHOCjDTOpCMnMKaT, 

AH-b-HacJ)TMnaMHHoc}3TopcMnnKaT, 

AM-M-HMTpaHUnMH^TOpCMnHKaT, 
AMHMTp030AM(t>GHHnaMMH, 

An4>GHnnapcnHoc}DGHnnGHTpM3TnncnnaH, 
Akicj)eHnn AMxnopoc})eHOKCkicMnaH , 
AH -o-Tony m ah h 4)to pcnn m KaT , 
AM-M-TonynAHH(|)TopcnnMKaT, 
AH-n-TonynAHH4)TopcnnnKaT, 
A0K03a m ernnAeKacMnoKcaH , 
AOAeKaMeTHni^HKnoreKcacunoKcaH, 
AOAeKaMeTnnneHTacnnoKcaH, 

3MK03aMGTHnHOHaCMnOKC3H, 

cnnaHcnnaHCMnaHAOK03a MGTnnAGKacnna3aH , 
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AOAeKaMeTwnuKioioreKcacwnaMaH, 
AOfleKaMeTHJineHTacmiasaH, 
3M K03aMeTnn HOHacnna3aH , 
STUXiAwsTOKCuai^eTOKCkicujiaH, 

3THJTAW3TOKCMXnopOCHnaH , 

3TMJlH30UMaHaTCHnaH , STKTlTpMSTOKCMCMJiaH , 

3Tumpwci)eHMJicnnaH , 
reKcaAeKaMeTunL^MKnooKTacMnoKcaH , 

re KC3A6 K3 M©TM Jl I^H KTI OO KT3 CMJ1 333 H , 

reKcaMeTM/i KpeM hh Cian Kun 
(reKcaMeTunA^cunaH), 
reKcaMeTHJiMeTuneHAUCMnaH , 
oKCMMBTunTpuMGTuncmiaH, MeTuncwnaH, 
MeTunTpkic^eHMncunaH, 
oKTaAeKaMeTunKOTacunoKcaH , 
OKraMeTWiL^MKnoTeTpacunoKcaH, 
oKTaMeTurrrpMCunoKcaH, 
OKTaAeKaMeTM/iKOTacnna3aH , 
OKraMeTnnunKnoTeTpacMjia3aH, 
OKTaMeTMfiTpMCMJia3aH , TeTpacfreHnneHCunaH , 
4>eHnneHAna3HH4)TopcMnMKaT, 
4)eHkjnn30i4naHaTcnnaH, (fceHMrrrpMXJiopcMJiaH, 
KpeMHMfi6eH30tfHaa KkicnoTa, 
TeTpa-M -a m m hoc£> e h nn cur a h , 
TeTpa6eH3iincnnaH, TeTpa-n-6nc})eHMnnnciiJiaH, 
TeTpaAeKaMeTHnL^HKnorenTacunoKcaH, 
TeTpaAeKaMeTnnL;MKnorenTackiJia3aH, 
TeTpaAeKaMeTHJii^MKnoreKcacunoKcaH , 
TeTpaASKaMeTMn l^m KnoreKcacmia3 aH , 
TeTpaaTuncM^aH , TeTpasTunTnocunaH , 
Teipa re kcmji o kcm cwji a h , 
TeTpaM3onponnriMepKanTaHKpeMHMvi, 
TeTpa m eTOKCM cm na h , 
TeTpaMeTMJiMepKanTaHKpeMHUM, 
TeTpaMeTuncujiaH, TeTpac^eHOKCMCunaH, 
TeTpac^eHMncunaH, TeTpanponoKcucunaH, 
TeTpaTpn3TnncnjioKcncwnaH , 

TMOMSOl^MaHaTOTpMSTHnCMJiaH, 
TOJlklAHHCfDTOpCMJlHKaT(o), 

Tpn^enc^eHnrinjic^eHMricunaH, 
TpuxnopMeTunipusTOKCHCunaH , 
Tpn3TMn6poMcnjiaH, TpusTunxJiopcwnaH, 
Tpn3Tnn4)TopcnnaH , TpnaTMnc^eHMjicwnaH , 
TpuMeTunxnopMeTuncHJiaH, 

TpMMeTMnSTOKCUCMnaH, 

Tpuc^eHnnaL^eTOKCMCunaH , 

JJJ BMHUmpMC^eHOKCMCMnaH, 

BMHUflTpMSTOKCMCMJiaH, CMfiaHL^ViaHaT, 

C A^poMcmiaH, A^poMAnxnopcunaH, 

AHxnopAnc|3TopcnnaH, reKcaoKcomiKnocMJiaH, 
reKcai4MKnocnna3aH, MOHOMOAocM/iaH, 

|\> (Tpn)HMTpMJlOCllJiaH (CMnML^JiaMMH), 

TpuxnopcHJiaH, rpkic^Topcu/iaH, cunaHAHMMMA 
(Si(NH) 2 ), cunaHTeTpaMHA, cunaHMSOi^naHaT, 

qq KpeMHUMTeTpaai^eTaT, TeTpa6poMCnnaH, 

KpeMHnPireKca(An)6poMMA, Kap6MA KpeMHHfl, 

|\J TeTpaxnopcujiaH, reKcaxnopflHCunaH, 

reTpacJJTopcunaH, reKcac^TopcnnaH, ruAP^A 
KpeMHH« (SiH 4 ) t AUCHJiaH (Si 2 H 6 ), 
TpiicunaHnponaH, TeTpacnnaH6yTaH, hmtpma 
KpewiHHH, TMOi^naHaT KpewiHun, AByKpeMHeByro 

0> KucnoTy, L(MaHaT KpeMHua, 

a/in nnxnopoAM m eTuncuna h , 
annnnxnopoMeTunAHMeTuncnnaH, 
annnnA^xnopoAHMeTuncunaH, 
^^^(AHnaonponMnaMMHojAHMeTMncMJiaH, 
aruivinoKCM-TpeTUHHbiii 6 yT mji a m Mer wncuna h , 
annMjiOKCM-BTopuHHbiM 6yTnnAHMeTnncnnaH, 
ajinnnoKCMH3o6yT^AHMeTnncnnaH t 
anjinnx^opoAH3TnncnnaH , 
annnnxnopoMeTunAnaTuncMJiaH, 
arinnriAMxnopoAnaTMncunaH, 
annnnAMM3onponnjiaMHHOAH3TnncnnaH, 
ajinMnoKCn-TpeT-6yTM^AH3TnncnnaH , 
anjinrioKcu-BTop-eyTunAMSTMncunaH, 



annnJiOKCMM3o6yTnnAH3TkuicnnaH, 

annMnoKcn5yTnnAMMeTHJicnnaH , 

annnnoKCHTpuwieTujicunaH , 

annnnoKCMTpn3TnncnnaH, 

AnannnnoKcuAHMeTuncunaH, 
5 TpnaruinjioKCHMeTHJicunaH, 

AnannnJioKCHA^STwncunsH , 

TpnanjinjioKc^sTuncMJiaH , 

AnaruinnoKCHAHMeTOKCuckiJiaH, 

TpnanjinnoKCHMeTOKCUCMnsH, 
10 Anan^i^OKCHA^STOKCUCkinaH, 

TpnannnnoKcusTOKcucunaH, 

aLnnnnTpuxnopc^inaH, ajinnnTpusTOKCucunaH, 

annnnTpMMsonponkLncunaH , 

annnnTpMnponnnci^naH , 

ajinnjiTpnM3onponoKcncnnaH, 
15 annnnTpunponnnoKcucunaH, 

annnnTpuMeTOKCMCMnaH, annnnTpuMeTuncunaH, 

ajinnnTpM3TnjiCMJiaH, annnnTpuc^eHMJicujiaH, 

3-aMMHonponnjiTpM3TOKCncnnaH, 

S-aMUHOSTHnTpMSTOKCMCHnaH, 
3-aMHH03TkLnTpHMeTOKCMCHnaH, 
20 S-aMMHOMeTMriTpMSTOKCMCMriaH, 

3-aMMHOMeTMflTpMMeTOKCVICMJiaH, 

3-aMHHOTpnMeTOKCncnnaH, 

3-a M M HOTPH3T0 KCMCMJia H , 

3-aMHHo(i4HKnoreKCnn)nponnnTpn3TOKcncnjiaH, 
3-aMMHo(i4MKnoreKCMJi)nponMriTppiMeTOKcvicMiiaH, 
25 3-aMHHO(uMKnoreKcnn) STMJiTpusTOKCMcujiaH, 
3-aMMHo(L\^KnoreKCViJi)3TkiJiTpnMeTOKCMcnjiaH, 
3-aMMHo(i^MKnoreKcnn )MeTi/inTpi/i3TOKCncnnaH , 

3-3MMHO^l^KnoreKCMJl)MeTWJlTpi/lMBTOKCI/lCV1JiaH, 

3-aMHHO(L^MicnoreKCMn)TpnMeTOKCHCMnaH, 
30 3-aMHHO(i4MKnoreKCnn)Tpn3TOKCMCnnaH, 
Tpw wieTOKCM n pon uncunaH , 
TpMSTOKcunponnncunaH, TpuMeTOKcucunaH, 
3-aMHHonponnnTpnMeTOKcncnnaH, 
N-[3-(TpMMeTOKCMCMnMJi)nponwji]aHnriMH, 
N-[3-(TpM3TOKCMCMJinn)nponmi] aHU/iMH, 

35 N-[3-(TpH3TOKCMCMJ1Mn)3TMn] aHUJIMH, 

N'-[3-(TpnMeroKCncnjinji)nponnn ] 

AMSTMJieHTpnaMMH, 

N-[3-(TpnMeTOKCMCMnmi)nponnn] STuneHAnaMMH, 
N-t3-(Tpn3TOKCHCMnnji)nponnn]3TMneHAnaMMH, 
3-(TpMMeTOKCMCnnnn)nponnnMeTaKpnjiaT, 
40 3-(TpM3TOKCHCMnMn)nponMnMeTaKpnnaT 1 

aMMHOTpMc^eHmicunaH, asMAOTpuMeTMncunaH, 
a3MAOTpn3TMJicnnaH, 33 m AOTp m n pon Wl CM Jl 3H , 

aSMAOTpMGyTMJlCHJiaH, a3MAOTpMMeTOKCMCHJiaH, 

a3 m AOTp ustokcm curl a h , a3MAOTpnnponoKcmiaH, 

33 H AOTpH 6 yTO KCM CMJ1 3 H , 

45 6Mc[3-(TpMMeTOKCMCMnnn)nponMfi] smmh, 
N , 0-6Mc(TpMMeTM^cMnnn)aueTaMMA, 
6nc(TpMMeTMncnriMn)aL\eTMJieH, 

6nc(TpMMeTMJ1CkLnklJl)L\MKJ10neHTaAMeH, 

1,4-6Mc(TpMMeTMJicnnMn)6eH3on, N, 

5Q 0-6MC(TpMMeTMJlCMnMn)rMAPOKCMiiaMMH, 

6nc(TpMMeTMncMnMn)MeTaH, 

1 .S-eMc^pMMeTM/icMnMJioKCMj-l ,3-6yTaAMeH, 

l^-eMC^pMMeTHnCMJIMJIOKCMjl^MKJIOeyTeH, 

l^-GMc^TpuMeTuncMnMn^MKnoGyTeH, 
1 ,2,3-6 MC(TpMMeTMncMnMn)i4MKno6yTeH, 
55 1 ^.S^-eMcCTpMMeTMncMnnnJi^MKnoeyTeH, 
6^c(TpnMeTMncMnMji )L^MKno6yTeH, 

1 .2- 6MC(TpMMeTHnCMJlMriOKCM)3TaH , 

2 l 3-6MC(TpnMeTnncM/inn )-1 -nponeH, 

2 > 4-6MC(TpMMeTMriCMriMnOKCM)nMpMMMAMH, 

1 .3- 6Mc(TpMMeTMJicnnMn)MOMeBMHa, O, 
60 O^MCfTpuMeTL/mcMJiMJ^ypaL^n, 

6 M C(TpM M 8T MJ1CMJ1 MJl)T p M (})TOpa l^eTa M MA . 

(1 -uuKnoreKceHMJi-1 -3TMHMn)TpMMeTnncnnaH, 
1 -L\MKnoreKceHnnoKCMTpMMeTnncMnaH, 
1 -L^MKnoreKCunTpuMeTuncMjiaH, 

L^HK/IOreKCMnAHMeTOKCMCMJiaH , 
L^UKJlOreKCMJlTpMMeTOKCMCMJiaH, 



L^nicnoreKcunAHMeTOKcucunaH, 
UMicnoreKcwnTpuMeTOKcucujiaH, 
L^MKnoreKCHJiAMMeTOKcuMeTuncunaH, 
L(MKnoreKcnjiTpMMeTOKcncnnaH ( 

l4MKnoreKCMJlTpM3TOKCMCMnaH l 

UwicnorGKCMJiAMMGTOKCMCMJiaHAMOJi, 

L^HKnoreKCkUTAHSTOKCHCunaHAHon, 

^MKno^eKc^L^^^^1^ponoKC^IMeT^lnc^lJ^aH 1 

L^HKnoreKcunAnnponoKCHMeTmicujiaHA^o^, 

L^HKnoreKcujiTpuxnopcunaH, 

[(1 -miKnonponnn3TeHnn)oKcn]TpnMeTMJicnnaH , 

A^aruinAanMeTMjicunaH , 

AH3TOKCnweTnnc()eHnncnjiaH, 

3-(ah3Tokcm MSTuncM/i m Ji)nponnna m m h , 

AH3TOKCHM8THnCHnaH, AHMeTHJlOKTaAei^MJlMH, 

3TMJiTpnaLAeT0KcncnnaH , 
KeTumpnaueTOKCMcunaH , 
nponnjirpnai4eTOKCkickinaH, 
H30n pon mjtt pw a 146TO kcm cmji a h , 
6yTnnrpnai4eTOKcncnnaH , 

M3O6yTHnTpnaLteT0KCMCMnaH , BTOpMMHbIM 
6yTHXTTpkiai^eTOKCMCMJiaH, TpGTMHHbIM 

6y TuriTp n a i^eTOKCM cmji a h , 

eeHannTpnaL^eTOKCiicmiaH, 

c^eHnnTpnai^eTOKCMcunaH, 

L^HKnoneHTaAHeHMnTpMai^eTOKCiicunaH, 

mncnoreKcnjiTpnai4eTOKCMCHJiaH, 

H30nponOKCMTpMMeTHJ1CMJiaH, 

M3onponnjiaMHHOTpnMeTMncMJiaH, 
nkiTkiM6nc(TpnMeTnncMnMn)aMMA, 
MeTOKCMAHMeTunoKTH/icunaH, 

MeTHneUCjTpHMeTHJlCMJlMJlOKCMjBUHMnCMJiaH, 
OKTMJTrpMSTOKCMCMJiaH, OKTMJTrpMMGTOKCMCMJiaH, 
(qbe H MflT M O MGT Hfl )T pM M8T H J1CM Jl 3 H , 
(peH MJlTp H 3TOKCM CM Jl 3 H , 
4> 6 H MJlTpH M eTO KCMCMJ1 3H , 

nonn(AMMeTnncnnoKcaH)reKca6opnA KpeMHUfl, 
hutpma KpeMHMA, TGTpaaijGTaT kpgmhmh, 
TeTpaxnopHA kpgmhma, TeTpacf)TopnA kpgmhmh, 
HaTpnM6nc(TpMM8Twncn/imri)aMMA, 
TSTpa km c(t p m m 9t mjjcm ji mji)cm na h , 

TeTpa B M H MJ1CMD 3 H , 

Tpnxnop-3-xjiopnponnjicmiaH , 

TpMXjiopoi^MKnoneHTMncMnaH, 

L^MKnoreKCMnTpMxnopcMJiaH, 

TpMXJlOpBMHMnCMJiaH , 
S-fTpMSTOKCMCM-nMnJnponHOHMTpMJI, 

3-(TpMMeTOKcncnnnji)nponM/iaMMH, 

3-(TpMMeTOKCMCMJlMn)nponMriM30L4MaHaT, 
3-(TpMMeTOKCMCMJlMJl)nponMriTMOl4MaHaT, 

TpMreKCMDCM/iaH, TpMM3onponnncMnaH, 

(TpMM3onponnncMJinji)aL^eTHJieH 

(xnopTpMM3onponMncnnaH), 

TpuMsonponnncMJiMnxnopMA, 

1 -(rpMnsonponnncM^MJiJnuppoji, 

(TpMMeTnncnjiMJi)aueTaT > 

(TpMMeTnncnnnn)yKcycHyK) Kucnory, 

(TpMMeTHncvuiMn^ai^eTMneH, 

(TpnMGTMncnnMriL\MaHMA, 

(TpMMeTM/iCMnMn)AMa30MeTaH, 

5-(TpMMeTMncMnMJi)-1 ,3-i4MKnoneHTaAMeH, 

1 -(TpMMeTMncnnMn)MMMAa3on, 

1 -(TpMMeTMJicnnMn)nnppojiHAHH , 

TpMc^eHM/icMnaH, 1 ,1 .l-TpMc^eHMncM/iMnaMMH, 

tpmc^ghmjicmjimjixjiopma, 

TpM(2-MeTOKCM3TOKCM)BMHMJlCMJiaH, 

2 l 5 > 5-TpM(TpMMeTM/icMnMn)-1 l 3-L^MKnoneHTaAneH 

, TpM(TpMMeTMJlCMJ1M/l)6opaT, 
TpM(TpMMeTMJ1CMnMn)aMMH, 

TpM(TpMMerM7iCMJiMri)rviAPMA repwiaHMR, 

TpM(TpMMeTMnCMriMJl)MeTaH f 

TpM(TpMMeTMnCMnMnM8TMn)6opaH, 

TpM(TpMMeTMnCM/lMJ10KCM)cmiaH, 

BMHUJlTpMMeTOKCMCMnaH, BMHMmpMMeTMnCMJiaH, 

TpuMeTMncunnJi N-(TpMMeTnncnnnji)Kap6aMaT, 



TpMC^GHMJlCHJlMJiaMMH , TpM3T0KCMCMJlMJ13MMH, 
Tpn6yTOKCMCklJ1MnaMMH, 

TpMnponOKCMCVLnMTiaiVIMH, BMHMfiTpMXJIOpCMJiaH, 
B MHMnTpMSTOKCMCMJiaH , 
BMHMXITpMM30nponOKCMCMJiaH t 
5 BMHMmpMMeTOKCMCMJiaH, BMHMJlTpMSTOKCMCMJiaH, 
A^MeTOKCMMSTMJIBMHUnCMJiaH , 
A^I3TOKCMMeTHJlBHHMJ1CMJiaH, 

A^ MGTun m eTOKevi bm h nn ckin a h , 

AHMeTHJlSTOKCMBUHMJlCMJiaH, 

10 AHMeTMjinponoKCHBUHnncMJiaH, 
AHMeTMnM3onponoKCMBMHMncnnaH, 

AUSTHnMeTOKCMBUHMJlCHnaH, 
AUSTM^STOKCMBMHUnCMnaH, 

AH3TnnnponoKcnBMHkincnnaH, 

AH3THnM30nponOKCMBHHMnCMJiaH, 

75 AHMeTunsTOKCMfsTuriBUHkin^kuiaH, 

AHMeTOKCHMeTMJl(3TMnBHHHJl)CMJiaH, 

AnaTOKCMMernjifnponnnBMHMJiJcunaH, 

BMHMnTpMMeTMnCMJiaH, BMHMDTpMSTMJlCMJiaH, 
BMHMJITpMC^eHMJICMnaH, 

B M H MJITp M (2-6yTM Jl M A3 H a M M HOOKCM ) CMJ13 H t 
20 B M H M JITp M (2- M GTOKCM 3TOKCM) CM J13 H , 
BMHMnTpM(2-MeTMTI3T0KCM)CMn3H, 
BMHMnTpM(2-3TOKCM)CMfl3H, 
BMHMJTTpM(TpMM8TMXlCMnOKCM)CMJ13H, 

3-(2-a m m HosTMJia m m h o) n pon m /iTp m m eTOKCMCM Jia h 

, 3-3MMHOnponMJ1MeTMJTAM3TOKCMCMn3H, 
25 3-3MMHOnponMJlTpM3TOKCMCMJ13H, 

3-3 m m h on pon mjitp m m eTO kcm cm Ji3 h , 

3-3 M M HO MGT M JIT p M 3TO KCM CMfl 3 H , 
3-3 M M H 03T MJ1T p M3T0KCMCMJ13 H , 
3-3MMHOnpOnMnTpMMGTOKCMCMJ13H, 
3Q 3-3MMHOMGTMnTpMMGTOKCMCMJ13H, 
3-3MMH03TMflTpMMeTOKCMCMn3H, 

(3-aMMHOnponMJl)TpM[2-(2-MeTOKCM3TOKCM)3TOKCM 
CMJiaH, 3MMJ1TPM3TOKCMCMJ13H, 

1 ,3-6Mc(xnopMGTMJi)-1 ,1 .S.S-TeTpsMeTMnAMCMns 
3aH, 1 ,3-6MC(xnopMeTmi 

35 M , 1 ,3,3-TGTpaMGTMJlAMCMJlOKCaH, 

1 .2- 6nc(xnopAMMGTHJicnnMn)3TaH > 

I.S-eMCCS-L^MaHOnponMJljTGTpSMeTMJlAMCMJlOKCSH 

1.3- 6MC((3-i4M3HonponMn)TeTp3MGTMJiAHCMn33aH 

, 6MC(AM3THn3MMH0)AMMGTMnCMJ13H, 
40 6MC(AMMGTMJiaMMHO)AHMGTMnCMnaH, 
6MC(AM3TMTiaMMHO)AH3TkinCMnaH, 
6MC(AMMeTMnaMMHO)AM3TMJlCMnaH, 
1 ,2-6MC[(AMMeTMn3MMHO)AMMeTMJ1CM.nM.n] 3T3H, 

1 .2- 6nc(AHMGTMnCMJlMn)6GH30Jl, 

1 , 2 -6mc(ah m GTun cm n m j"i)u,m kji o re kcg h , 

45 1 ,4-6nc(AHMGTmiCMJlMJl)6GH30n, 

1 ^-eMCfAHMGTMnCM/lMn^MKTlOrGKCGH, 

1 .3- 6Mc(4-rMAP0KCM6yTMn)-1 ,1 , 3 , 3-TeT ps m eT mji a 
McunoKcaH, 

1 .3- 6MC(4-rMAP0KCn6yTMJi)-1 ,1 , 3 , 3-TGTpa m gt mji a 
50 Mcmia3aH, 

6MC(N-MGTMJl6GH3aM MAO)MGTMfl3TOKCMCMJiaH , 

1 .4- 6nc(TpMMGTimcnnMn)6yTaAHGH, 

N , 0-6 M C(T pM M GTMJ1 CMJI MJl)aL\GT M M MA . 
N , N-6MC(TpMMGTMJlCMnMJl)MGTMnaM MH , 
N , N -6 M C(TpM M GT MJlCMn M Jl)a M M H , 

55 N , N-6MC(TpM3TMJ1CMJlMn)aMMH , 

N,N-6MC(TpMMGTHnCMJlMJl)MOMGBMHa, 
6MC(TpMMGTMJlCMflMJl)c)X)C<|)MT ( N, 
0-6MC(TpM MeTMJlCMTl MJl)TpMCl)TOpai4eTMM ma , 
TpGTMMHblft 6yTHnAMMGTM/lCHnaH, TpGTHMHbl^ 
6yTMnAHMGTMJ1CMn3HOn, (TpGTMHHbIM 

60 6 yTM/1 A M M GTMJ1 CM/1 MJI )3 L^GTM Jl G H , TpeTMMHbtM 
eyTMJlAMMeTMJlCMJlMriL^MSHMA, N-(TpeTMHHbfM 
6yTMJTAMMeTMJlCMJ1MJl)AMMGTMnaiVIMH, 
6yTMJTAMMeTMnXJ10pOCMJiaH, TpeTMHHbIM 
6yTMJ1AMMGTMJlXJ10p0CMJ13H, 0-(TpeTMHHblM 
6yTMJTAHMGTMJlCHJlMn)rMAP0KCMJiaMMH, 
1 -(TpGTMHHbIM 6yTMJlAMMGTMJlCMnMJl)MMMAa30Jl, 

-25- 



TpeTMHHbifi 6yTkinAnc}>eHHJicMnnnL^MaHHA, 
TpeTkiMHbi^ 6yTMJiA^L\MicnoreKci4nckLniiriL;MaHMfl, 
N-TpeTUHHbiM 6yTnnTpMMeTnncnriMnaMMH, 
TpeTMHHblfi eyTMJiTpuMeTMJicunnjinepoKcuA, 
TpeTMHHbiPi 6yTnnTpnMeTMJicnjinnaL^eTaT, 
[2-(i^HKnoreKceHHJi)3Twn] rpki3TOKcncnnaH, 
N.N-flnaTHjiTpMMeTHJicunnnaMkiH, 
N,N-AH3TWJiTpn3TnncnnMnaMHH, N, 

N-fll13Tkiri(TpMM9TtiriCMJlMriMeTMn)aMMH p 

AMSTMriTpn Mernjicuji nn0occf)MT, 
flncf)eHMnMeTnncnjiaH , 
AHL^HKnoreKcunMeTuncMJiaH, 
Ancf)eHnn3TnncnnaH , AHL^MKnoreKcunsTHJicunaH , 
AkiL^mcnoreKcu^cunaHAMon , 
1 ,3-AMcf)6Hnn-1 ,1 ,3,3- TeT pa m gt wn am cwno Kca h , 
1 ,3-AM<})eHMJi-1 ,1 .S.S-TeTpaMeTHJiAMcunasaH, 
1 ,3-AMUHKnoreKCnn-1 ,1 ,3,3-TeTpaMeTnnAHCnnoK 
caH, 

1 ,3-AMBMHMJi-l ,1 ,3,3-TeTpaMeTMnAMCMJia3aH, 

1 ,3-AMBHHnn-l , 1 ,3,3-TeTpaMeTnnflncnnoKcaH, 

AOAei^MJiTpMSTOKCHCMnaH, 1,1 ,3, 3,5,5- 

reKcaMeTunTpucHnaaaH, 

1 ,1 ,3,3,5,5-reKcaMeTnnTpncnnoKcaH, 

MeTHnTpHSTOKCMCMJiaH , 3THXlTpH3TOKCMCH/iaH , 

nponnjiTpM3TOKCncnnaH, 
naonponnnTpHSTOKCucHnaH, 

GyTHnTpHHGTOKCMCMJiaH, 6yTHJ1TpM3TOKCMCHJiaH, 
H306yTHJlTpM3TOKCHCHnaH, BTOpMHHbIM 
6yTM/lTpM3TOKCMCMnaH, TpGTMHHbtM 
6yTMJlTpH3TOKCMCMJiaH, reKCMJlTpMSTOKCMCMJiaH, 
(3-M3O14MaHaTnp0nMJl)TpM3TOKCMCMnaH, 

(M3onponeHHJioKCM)TpnMeTnncnnaH, 

M3onponnnAHMeTHJixnopcnnaH, 

nnTHM6nc(TpnMeTnncnnnn)aMHA, 

KannM6nc(TpMMeTnncMnMJi)aMMA, 

(3-MeKpanTonponnn)MeTnnAHMeTOKCncnnaH, 

(3-MeKpanTonponnn)Tpn3TOKCncnnaH, 

(3-MeKpanTonponnn)TpMMeTOKCMcnnaH, 

(MeTOKCHMeTnn)TpnMeTnncnriaH , 

MeTOKCHTpHM6TMJlCHJiaH , 
3TOKCHTpHMeTHJlCHJ1aH , 

[3-(MeTnnaMHHo)nponnji]TpnMeTOKCMCMnaH, 

MeTHJlAHSTOKCHCHJiaH , 

2-MeTnn6eH30CHJinna30Ji, 
MeT^noKraAeL^Mn AUxnopcMJiaH , 
MeTunoKTunAMMeTOKCMCunaH , 
MeTunoKTHJiAHxnopcH/iaH, 
MeTnncf)eHnnxnopcMnaH, 
MeTMnc|)eHnnAMXJiopcnnaH, 

MeTH/1cj)eHMJlAH3TOKCMCMJiaH , 

MeTuncljeHnriAHMeTOKCMCH/iaH, 

(MGTHnTMO)TpMMGTMJlCMnaH , 

MeTnnTpnaKTOKCMCMnaH, MeTnmpMxnopcnnaH, 

3TMJ1TpHXJ10pCHnaH , MeTMJlSTOKCMCMnaH , 
3THJ13T0KCMCkl/iaH, MeTHJ1TpH3TOKCMCMnaH, 
STHJlTpHMeTOKCklCMJiaH , 3TMJlTpH3TOKCHCMJiaH , 

N-MeTuji-N-TpMMeTuncMnmiai^eTaMHA, 

MeTHJlBHHMJlAHSTOKCMCHnaH, 

4?eH nnTpn3TOKcncnnaH , 

I^MKnoreKCHJlTpMSTOKCMCHJiaH, 

4)eHMnTpMMeTOKCHCHJiaH, 

L^MKnOreKCMflTpHMeTOKCMCHJiaH, 

4)eHnn(MeTiineH)Tpn3TOKcncnnaH, 
L^MKnoreKCnn(MeTMneH)Tpn3TOKCMCkinaH, 
4)eHnxi(MeTnneH)TpnMeTOKCMcnnaH , 
i4HKnoreKCMn(MeTMneH)TpnMeTOKCMcnnaH ( 

(^)GHHn(3TMneH)TpM3TOKCV1CI4JiaH, 
L^MKnoreKCHn(3TM^eH)TpM3TOKCHCHJiaH, 

c^eHMn(3TnneH)TpnMeT0KCMCMnaH, LjMKnoreKCMn 

(3TMneH)TpHMeTOKCHCHnaH , 

C^GHMJITpMMeTMnCHnaH, 4>GHMnTpM3TMJ1CMnaH, 

cjDeHnnTpHnponmicunaH, 
4)eHMnTpMM3onponnncMJiaH, 
4)eHnnTpn6yTnncnnaH, 
4)eHnnTpn-BTop-6yTMJicnnaH, 



4>eHnnTpn-TpeT-6yTkincnjiaH , 
4)eHmiTpnn3o6yTMncnnaH l 
L\HKnoreKCkLnTpnMeTnxicnnaH, 
i^nKnoreKCkiJiTpn3TKncnnaH , 
UMKnoreKcunTpunponHncunaH, 
5 L^MKnoreKcujiTpuHaonponnncHJiaH, 
i^nicnoreKCMJiTpn6yTHJicMnaH , 
i4MKnoreKCMJiTpn-BTop-6yTnncM/iaH, 
qnicnoreKcnjiTpM-TpeT-6yTMJicnnaH , 
i4HKnoreKCVinTpnM3o6yTnncnjiaH , 

70 4>eHHnTpM3TOKCMCHnaHAHOJl, 

L^MKnoreKCHJlTpHSTOKCHCHJiaHAMOJI, 

c^eHktnTpMMeTOKCMCMJiaHAMon, 

14 M KTI Ore KCMJITp H M eTOKCH cun a hah on , 

C^eHMJlTpHMBTHflCHnaHAHOJl, 

cj)eHnnTpM3TMjicnnaHAHon , 
/5 c^eHMJiTpMnponnjicujiaHAHon, 

4>eHnnTpnM3onponncMJiaHAMon, 

cj)eHnnTpn6yTMJicnnaHAMOJi, 

4>eHnnTpM-BTop-6yTnncnnaHAHon , 

4>eHnnTpM-TpeT-6yTnncMJiaHAH0Ji, 

c£GHMJiTpMM3o6yTm"icMnaHAMon, 
20 miicnoreKCMriTpuMeTHJicunaHAHOJi, 

UHKnoreKCMJiTpusTMncn/iaHAMon, 

L\MKnoreKcnriTpnnponMncnjiaHAMOJi, 

14 ki kti oreKcuriTp w M3on pon wicm A3 hah on , 

L^MKnoreKcvmTpn6yTnncnnaHAMon, 

L;MKnoreKCnnTpn-BTop-6yTnncnnaHAnon, 
25 L^MKnoreKcnnTpn-TpeT-6yTnncnnaHAnon, 

L\MKnoreKcnnTpnn3o6yTnncnnaHAHon, 

nponHmpiiMeTOKCMCMnaH, TGTpaMGTuncunaH, 

2,4,6,8-TeTpaMeTMni4HKnoTeTpacnna3aH > 

1 , 1 ,3,3- TeTpaMeTnnAncnna3aH, 
3Q 1,1 ,3,3-TeTpaMeTnnAHcnnoKcaH, 

TeTpaMeTMmeTpacnnnn(t)ynbBaneH, 

TpMMeTHnSTOKCHCWJiaH, 

N-(TpMMeTnncnnMn)ai4eTaHMAj 
TpMMeTMn4>eHOKCMcnnaH, 
1 -(TpMMeTnncnnoKcn)i4HKnoneHTeH , 
35 1 -(TpMMeTnncnnoKCM)L(HKnoreKceH, 
TpnMeT0Kcnct)eHnncMnaH, 
1 -(TpnMeTOKcncnnnn)L\HKnoneHTeH, 
1 -(TpnMeTOKCMCnnnn)L^MKnoreKceH, 

TpH3TOKCM4>eHMnCMnaH, 

1 -(Tpn3TOKcncMnnn)i4HKnoneHTeH, 
40 1 -(Tpn3TOKCncnnnn)L^HKnoreKceH, 
TpuMeTOKCMqHxnoreKCMncHnaH, 

(T pM MGTOKCM CM Jl Hfl )l4 M Kfl OD G HT3 H , 

(TpMMeTOKCncnnMn)m^KnoreKcaH, 

Tpn3TOKcni4HKnoreKcnncnnaH, 

(Tpn3TOKCncnnnn)L^MKnoneHTaH, 
45 (TpM3TOKCncnnnn)i4MKnoreKcaH, 

TpMMeTMncMnnna3MA, TpM3Tnncnnnria3MAi 

Tpnnponnncnnnna3HA, 

Tpmi3onponnncMnMna3MA» Tpn6yTnna3MA, 

TpMM3o6yTMna3MA, t pid -t peT-6 yTHna 3 ma , 
5Q TpM-BTop-6yTMna3MA, TpncJ)eHMna3MA, 

TpMMGTOKCMCMnMJia3MA, TpM3TOKCMnCMriMna3MA, 

TpnnponoKCMncnnnna3MA, 

TpMM30nporiOKCMriCMJlMJia3MA, TpM6yTOKCMfia3MA, 
TpMM306yTOKCMna3MA, TpM-TpeT-6yTOKCMJia3MA, 

Tpn-BTop-6yTOKcnna3MA, 
55 (TpMMeTnncnnMn)i^MKnoneHTaAneH, 

t pH Me/run cMn hji a h ha . 

(TpMMeTMncMnMn)aL\eTOHMTpMn , 

TpaHc-3-(TpMMeTMncMnMn)annnnoBbiCi cnupT, 

2-(TpMwieTnncMnMn)MeTaHon , 

2-(Tpn3TnncMnnn)3TaHon, 
60 (TpMMeTnncnnMn)MeTaHon, 

(TpM3TMncMnMn)3TaHon, TpMM3o6yTMncMnaH, 

2-(TpMMeTnncnnnn)MeTaHon, 

2-(tpm MeTMncnn nn)3TaHon , 

0-(TpMMeTnncMnMn)rnApOKCnnaMMH, 

1 -(TpMMeTMncnriMn)MMMAa3on, 

TpMMeTMncMnMnM30i4MaHaT, 



7J 



to 

00 

ro 

CO 

O 
to 



(TpnMeTnncnjinn)MeTnnaL\eTaT, 
Tpn wieTunaui mi MeTa KpunaT , 

(TpHMeTHJlCHJlHn)MeTkUiaMHH, 

N^TpuMeTuncunnnMeTunjMOMeBHHa, 
4-(TpnMeTnncwii^n)Mopc})onnH, 

4-(TpM 3T0KCMCMJ1 UTI )6 yT M pO H MTpHTI , 

1 -(TpnMeTHJicnnnn)nnpponnA, 
1-TpMMeTnncnnnn-1 ,2,4-Tpna30Ji, 
TpMc^eHMncunaH, TpwfcGHMjicmiaHAMon, 
Tpuc^eHnncMjnwnaMHH, 
tphl^h KnoreKcuncvin unaMM h , 

C^eHUJTAHMeTOKCMCHJlUnaMMH, 

MeTkuic})eHnnflkiMeTOKcncnnaH, 
0en unflnsTOKCMcnn una mhh , 
L^nicnoreKCMriAHMeTOKCMCHnnnaMkiH, 
L\HKnoreKCkLnAM3TOKCwcnnnnaMMH, 

flHCt^HMTIMeTOKCMCHJlUJiaMHH, 

Anc^eHnnaTOKCucunnnaMMH, 

An 14 n kti o re kch jn m eTOKCucnn unaM n h , 

AMunicnoreKcunoTOKChcujinjiaMHH, 

L^HKnoreKcuncMnnriTpnaMHH, 

l^M KTlOreKCHn (3TMJ1 )CMJlMJ1TpnaM M H , 

L\nicnoreKCMn(MeTnri)cnriMJiTpMaMHH, 

6eH3HJicnnnnTpnaMMH, 

6eH3 nn (mgt wi)cnn umpnaM h h , 

AncpeHHncunnriAnaMkiH, 

cf)eHnri3TOKCncMxinriAnaMHH, 

L^nKnoreKCMJisTOKCMcminriAnaMHH , 

L^HKTlOreKCMriAHSTOKCMCHJimiaMMH , 

L^nicnoreKCMJiMeTOKCHcunMriAHaMHH, 

L(M KflOreKCHJl (3THJl)3TOKCHCMJl MJlAMaMHH , 

mncnoreKCHJi(MeTMn)3TOKCkicnnnjiAMaMHH, 

6gh 3 m eTO kcm cun nn a m a huh, 

6eH3nnAHMeTOKCncnnMjiaMHH, 

Tpn (TpuMeTuncnn M Jl)aM M H , 

TpM(TpHMeTOKCHJlCMnMJl)aMMH l 

TpM(TpM3T0KCHnCMnnn)aMHH, 

TpM(TpMMeTnncnnnn)aMMH, 

TpH(TpM3TOKCMnCH/lHri)aMHH, 

Tpn(TpnMeTMJicnjinn)6opaT, 

TpM(TpMMeTMJlCHJlHJl)MeTaH , 

Tpn(TpnMeTMncMnMn)3TaH, 

TpM(TpMM6TMJlCMJlklJl)cJ)0(Xf)aT, 
TpM(TpMMeTMnCl1JlMJl)ci)OCCt3l1H, 

Tpn(TpMMeTMncMnnn)cnnaH, 

BMHUnTpMSTOKCMCVLna H , B H H HJTT p M XJ1 OpCHJI 3 H , 

BMHnnTpMM3onponnncnnaH, 
BMHMmpMMeTuncMnaH, BUHMmpuc^eHMricunaH, 
BMHMnTpM(2-6yTMnnAeHaMMHOOKCM)cnnaH, 

B MHMJlTpH (2-M 6TOKCH3TOKCMCH Jia H) , 
BMHMmpM^TpMMeTMnCMnOKCHjCMJiaH, 

annnnAMMernjicujiaH, annunAHSTH/icunaH, 
AnannmiAMMeTKncnnaH, RwannmpyisjwncmaH, 

aJini/lOKCMTpHMeTMJlCMJiaH, 

annnoKCMTpMSTMncunaH, annnnc^eHMriKpeMHMM, 

TpunponnncunaH, Tpn(TpnMeTnncnjiMn)cnnaH, 

neHTaMeTurn^MKnoneHTacMJioKcaH, 

2,4,6,8, lO-neHTaMeTunL^MKnoneHTacunoKcaH, 

neHTaMeTM/iAMCMnoKcaH , awi unTpusTOKCvicunaH , 

BHHMflTpHXJlOpCMJiaH, BUHMriTpMSTMJlCMriaH, 

BMHunTpMMGTMjicn/iaH, BMHunTpuc^eHvuicuriaH, 

BMHUJTTpUDTOKCMCMJiaH , 
BHHMJlTpHnponOKCMCMJiaH, 

BHHnmpnM3onponoKCMCMriaH, 

BMHMnTpMMGTOKCMCHJiaH, 

BMHMJITpMCjjeHOKCMCHnaH, 

BMHMJlTpM6yTOKCMCHnaH ) 

BMHMnTpHM306yTOKCMCMnaH, 

BMHHriTpM-BTOp-6yTOKCMCMriaH , 

BMHMnTpM-Tp6T-6yTOKCMCHJiaH, 

BHHnriTpM(2-6yTnrinAeHaMHH00KCM)cMJiaH, 

BMHMJ1TpM(2-MGTOKCM3TOKCM)CHJiaH , BMHUTITpM 
(TpMMeTOKCMCHriOKCM)CMriaH, 

N.N-AMMeTuriTpuMeTuncurinjiaMMH, 
N,N-AM3TnnTpnMeTHJicminnaMHH, 
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3,3-AMMernn-1 -TpnMeTnncnrinri-1 -6yTHH, 
3,3-ah3wi-1 -TpnMenincMJinji-1 -6yTMH, 

AMM©Tl1JTrpMMGTKnCMJ1I^MeTW10OC4)OHaT, 
AMMeTI4HTpV1MeTV1J1Cl4JlMJ1C|X5CX})klT, 

AHMGTnmpnTnn6poMocwiaH , 

AMMeTunBMHunsTOKCucunaH, 

AHMeTunBMHunxnopcunaH, 

AncJ)eHnnMeTmixnopcnnaH, 

A^c{)eHnji3TnnxjiopcMJiaH, 

cjDeHnriAH MeTimxnopcKJia h , 

c})e HHJTAnsTunxnopcMjiaH , 

A^c})eHnnAn(M-TOJinn)cn^aH, 1 ,2-AMMerwicwiaH, 

l^-AMSTuncmiaH, 

2,2,4,4, 6, 6-reKcaM6TftnqMKnoTpwcMJia3aH , 

N-6eH3HJiTpnMeTnncnnnnaMHH, 

xnopAHMeTwnoKTuncunaH, 

TpMMGTMnoKTuricunaH, AncwnaH, 

AMMeTkmcunaHAMOJi, 

TpuxnopL^nKnoneHTMJicmiaH, 

Tp^HsonponnjiTMOjcMJiaH, xnopTpuMGTMncunaH, 

xnopAHMeTujicunaH, 

6nc(xnopMeTnn)AMMerMncnjiaH, 

nponnnTpuxnopcHJiaH, 

TpMMGTMJl(nGHTa4>TOpc|>GHHn)CMriaH, 

Tpnx/iop(1H, 1H, 2H, 2H-nepct)TopoKTi4ji)cnjiaH, 
TeTpa6opMA KpeMHun, reKca6opnA KpeMHMW, 

TpWMGTMn-2-TMGHHJlCHnaH, 
(4-6pOMC})GHMJl)TpHMGTMnCMnaH, 

4- (TpMMeTnncnjinn)cfDeHon, 

5- (TpMMGTMnCHJ1MJl)-1,3-L4MKnonGHTaAMGH, 

Tpn MeTuncHn nri m eTun MarH n CixnopMA, N, 
N-AHM3onponnnTpnMeTnncnjiMjiaMMH, 
AML^MKnoreKcunMeTMJicMJiaH, 
TeTpamiKnoreKcuncMjiaH, 

1 ,1 ,2,2, 3,4,4,5,5^^^3(^6^111-6, 6-AMMGTMi4MicnorG 
KcacHiiaH, TpuMeTuncMJinnnojiMc^ocxpaT, 
TpnMeTnncnjiMJinonncf)occt)HT, BKnioHafl wx 
aHanorn, roMonorw, H3owiepbi n npoM3BOAHbie. 
CooTBeTCTByjoinne coeAHHeHHfl repwiaHUfl, 
onoBa, TUTaHa, ljhpkohhh, ceneHa m T&nnypa 
BKTiJOMatoTCfl npn ncnonbsoBaHHH AaHHoro 

M306pGTGHMfl. 

flpyrne HeorpaHHHMBaioiUMe npurwiepbi 
npon3BOAHbix coeAHHeHMM repwiaHMfl BKriKMaioT: 
AeKaMeTnnrepMaHOL;eH 

(6MC(nGHTaMGTliril4MKnonGHTaAMGHMJl)rGpMaHl1M), 
TpGTMMHblM 6yTM/irGpMaHMM, 

TGTpaMGTHJirGpMaHMM, TGTpaOTMJI rG pM a H M il , 

TGTpanponmirGpMaHMM, 
TGTpan3onponnjirGpMaHMM, 
TGTpa6yTMnrGpMaHMM, TGTpan3o6yTnnrGpMaHMM, 

TGT pa-TpGT-6 yT Mil TG pM a H fl , 
TGT pa-BTOp-6 yT M/1 PG p M a H H M , 
TGTpa(|3GHMJirGpMaHMM , (JjGHUJirGpMaHUCl, 
MGTMJKtJGHUJirGpMaHMM, MGTMJIC^GHOJirGpMaHMM, 

stokcma repwiaHHW, BKrifOHa^ mx aHanorn, 

rOMOflOrH, M30MGPW M npOM3BOflHblG. 

flpyme HeorpaHMMMBaiou^Me npniviepbi 

npOH3BOAHb!X COeAMHeHMM OJlOBa BKJlJOMaiOT: 
AGKaMGTMnCTaHHOUGH 

(6nc(nGHTaMGTMrmnKnonGHTaAMGHmi)onoBo, 
AM6yTHJiojioBo6MC(2-3TnnreKcaHaT), 
An6yTM/ionoBOAnaL;eTaT, An^yTunoKcoojioBO 
(AnSyTunonoBO okcha), AHHeTHJionoso, 
AnsTunojiOBo, AnnponnnonoBO, 
Ann3onponwionoBO, An6yTnno/ioBo, 
AHM3o6yrnnonoBO, AW-TpeT-6y™nonoBO, 
AH-BTop-6yTMnojioBO, ah^h^ojiobo, 

TGTpaMGTHTlOJIOBO, TGTpaOTKflOriOBO, 

TGTpanponunonoBo, TGTpaM3onponnjionoBo, 
TGTpa6yTnnonoBo, TGTpan3o6yTnnonoBo, 

TGT pa-TpGT -6 yT M/1 OJ1 0 B O , TGTpa-BTOp- 

6yTnnonoBo, 

TGTpa4)GHMJ10nOBO,TGTpaMGTOKCMOnOBO, 
TGTpa3TOKCMOJ10BO, TGTpanpOnOKCMOJlOBO, 
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TeTpan3onponoKCMonoB0 , TeTpa6yTOKCkianoBO , 

TeTpaM3o6yTOKCMonoBo, 

TeT paTp6T6 yTO kch ojiob o , 

TeTpa-BTop-6yTOKCMonoBO, TeTpacfceHOKcwonoBo, 

TpHMeTOKCMMeTHnOJlOBO, 
TpHSTOKCMMeTHJlOJlOBO, 

TpunponoKCMMeTkino^oBO, 
Tpnn3onponoKcnMeTnnonoBO, 

TpuSyTOKCMMeTMJlOJlOBO, 
TpMM3o6yTOKCMMBTMnOnOBO, 
T pM -T peT-6 yTOKCM M STH/10J10BO , 
TpH-BTOp-6yTOKCHMeTMJ10J10BO, 

TpucfjeHMnoKCMMSTMnonoBo, AwxnopuA 
An6yTnnonoBa, A^naypaT An6yTnnonoBa, 

AHMeTOKCHA AMOyTMnOJlOBa, AM3TOKCMA 

AM6yTkLnonoBa, mbtokcma AnSyTMJionoBa, 
3TOKCHA AM6yTkuiojiOBa, TeTpa6yTnnonoBO, 
TeT pa m eTMnon o b o , TeTpaaTunonoBO, 
TeTpanponnnonoBO, TeTpa-TpeT-byTunonoBO, 
annnnAneyTHjionoBo, annnAnc^eHnnonoBO, 
annnriAn^eH^ncTaHHaT, AMxnopAHcteHnnonoBO, 
at^eTaT An4)eHnnonoBa, aqeTaT Tpn6yTH/iojioBa, 
xnopuA Tpn6yTnnonoBa, i^naHMA 

Tpn6yTnnonoBa ( stokcma TpM6yTmiojiOBa, 
MeTOKCkiA TpM6yTnnonoBa, Tpn6yTnnrnApnA 
onoBa, Tpn6yTnnBMHi4nojioBO, Tpnc{)eHnnxnopnA 
onoBa, Tpnc[)eHMJimApoKCMA onoBa, 
Tpn4)eHnnrMApMA onoBa, stokcma 

Tpn6yTniionoBa, BKTHcwafl mx aHanorn, 
roMonorn, M30Mepbi m npon3BOAHbie. 

HeorpaHUHUBaioiUMe npuMepbi npon3BOAHbix 
coeAHHeHwft c£occf)opa cornacHo HacTOflinewiy 
n3o6peTeHMio BKntoMawT: 
TeTpaeyTunc^oa^oHUMrMApoKCMA, 
annnnAHc^eHMJK^oct^nH, AMcfceHmicfcocttwH, 
4)eHnn4)ocx})HH, RutpeHunfyocfyaT , 
AMcfceHMJ-KjxxxtmH, AM4)eHMJK}>occ£wHOByio 

KUCnOTy, AH(f>eHHJ13TOKCH4>OCXt)MH, 
AH<£>eHMnMeTOKCM(}>OC4>HH , 

AMc|)eHnnnponoKcncfK)Cxf)MH , 

AUtjieHUJiMsonponoKCMC^occtJMH, 

AMcf)eHMJi6yTOKCMc£oc4>MH, 

AM(t)eHHn-BTOp-6yTOKCM4>OCX$>MH, 

AncfieH nn-TpeT-6 yTOKCM^ocxti m h , 

AMCt)eHHnM306yTOKCHC|)OC43M H , 

AM 1411 KnoreKCunsTOKcuc^ocxpM h , 

AH14MKnoreKCMJlM9TOKCHC|DOCX|)MH, 

AM^KnoreKCki/inponoKCMc^occlDMH, 
An l^m Knore KCkin M3onponoKcn4)Ocxt)M h , 

AM UMKflOreKCHn6yT0KCHC{)0CCt)MH , 
AMl4MKTIOreKCMn-BTOp-6yTOKCHCfDOCC})HH, 
AM L^MKJ10reKCMJl-TpeT-6yTOKCMCf)OCC|)MH , 
AML^M KTIOre KCMJ1 M306yTOKCMC[)OCC|)M H , 
AML^MKnoneHTMnSTOKCMC^OCC^MH, 
AML\MKnoneHTMflkl3TOKCM(4)OC4)MH, 

AMi4MKnoneHTMnnponoKCMc})occt)MH, 
AML^HKnoneHTuriMsonponoKcuc^ocx^nH, 

AML^MKnOneHTMJl6yTOKCMC|DOCci)HH, 
AML^MKTIOneHTMn-BTOp-SyTOKCMC^OCCjDMH, 

AvmnKnoneHTMJi-TpeT-eyTOKcuc^occ^nH, 

AMI4MKn0neHTHriM306yTOKCn43OC4)l4H, 
AMUMK^OreKCMn(3TMTl)3TOKCMC|5OC0MH > 
AML^MKnoreKCMJl^TMnjMeTOKCMClDOCX^MH, 
AM L^MKTIOre KCMfl (3THJl)nponOKCMCt)0(x4)M H , 

AMi4MKnoreKCMn(3Tnn)M3onponoKCMct)ocx})MH, 

AM l^m Kn o re KCMJ1 (3T M ji )6y TO KCM0))0CCj3 m h , 
AML^MKHOreKCMJl (3THTl)-BTOp-6yTOKCM4)OCC{)MH, 
AMUMKnOreKCMJl(3TMJl)-TpeT-6yTOKCMCt)OC4)MH, 
AM14MKnoreKCMJl(3TMn)M306yTOKCMCt)OCX}3MH, 
4)eHMriAM3TOKCMCt)OC0MH 

(AM 3T Mncf)e H Mnc()oc0o hut), 

(fjeHUnAMMeTOKCHCfcOCCtWH, 

cf>eHMnAMnponoKCMcJ)oc4)M h , 
(^eHnriAMii3onponoKcvict)ocxt)HH , 

0eHMnAM6yTOKCMC})Oc4)M H , 
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$ eHVUVAH-BTOp-6 yTOKCM4>OC(t> H H , 

cfc> e h nn AM-TpeT-6 yroKCH (p occfc m h , 

4>eHMTlAM H306yTOKCM4)OCCt) M H , 
14 M KTl Ore KCMJ1 AM3TOKCMC()OCCjD M H , 
l4MKTIOreKCMnAMMeTOKCMCt)OCCf)MH, 

^KnoreKCMJWinponoKCMclxx^MH, 

L^MKnoreKCMJlAMM30nponOKCM4)OCC[)MH, 

l4MKTloreKCMJlAM6yTOKCMCf>OC4)MH , 

[\\A KTIOre KCMJ1 AM -BTOp-6y TOKCM C{)OCC)3 M H , 

14M Knore kchti am-t peT-6y to kchc^o cc}d n h , 

UMKnoreKCMJIAMH306yTOKCM4>OCCt>MH, 
L^MKnoneHTMJTAMSTOKCMC^OCCpMH, 
L\MKnoneHTMJTAMMeTOKCMC()OCCf)MH , 

qMKnoneHTMnAMnponoKCM0occ(DMH, 
qMKnoneHTMJTAMMsonponoKcwc^oc^MH, 

L\ M KTIOne HTMJ1 AM6y TOKCM (£OC($) M H , 
l^MKnoneHTMJlAM-BTOp-SyTOKCMC^OCCpMH, 

^KnoneHTkiriAM-TpeT-6yTOKCMc}50c4) h h , 
mncnoneHTnnAMM3o6yTOKCM4>oc4>nH , 

L4MKnoreKCMTl(3TMJl)AM3TOKCM4)OCX|DMH 1 
qMKnoreKCMJllsTMJl^AMMeTOKCMC^OCC^MH, 

^M^a^o^eKCMJ^(^TMJ^)AM^po^oKCMCt)occt)MH, 

14MKnoreKCMJl(3TMJl)AMM30nponOKCMCt>OCX})MH, 
L\M KTlOreKCMn (3TMJl)AM6yTOKCMCf)OCCt)MH , 
L^MKnoreKCMn (3TMn)AM-BTOp-6yTOKCMCt)OCCt)MH > 
L^MKnoreKCMfl(3TMJl)AM-TpeT-6yTOKCMC})OC4}MH 1 
L^MKnoreKCMJl(3TMn)AMM3O6yT0KCMC})OCCf)MH, 

AHMeTnnMeTnn4)oc4>aT, AWSTMJiMeTuncfcoafcaT, 

AM3TMJ13TMncf)OCC}DaT , AMMeTMflSTMJlCfDOCC^aT , 

STMneHGMcfAMc^eHMric^occ^MH), 
MeTMJlAMXflOpctJOCCpMT, MeTMJiAMxnopcf)oc4)aT ( 
MeTHHAnxnopc^ocxfiMH, MeTunAncfreHnnc^oatJMH, 
nponMncf)oc4)OHOBbi^ aHrMApMA, 
AMMeTHn(})OC(})MH, AMSTuncfcoccfrHH, 
Annponnnc^occjDMH, Ann3onponnn4>oc4)MH, 
An6yTnn4)Oc4)MH, AMM3o6yTnnc|)occt)HH, 
AH-BTop-6yTMn<4)oc4) mh , AH-TpeT-6yTnn4)OCC^MH , 
AHcfceHnncfcoccfcuH, Antt)eHnnct>oc4)aT, 

AMO>eHMJl4)OCC})M HOKCMA, 
AMO>eH Mncf)OCCt>MHOKCMA, 

AHc|)eHMnc|ioc4>MHceneHMA, abomhom 

(AMSTMnaMMHOjC^OCt^HH, ABOMHOM 
(AMMeTMnaMMHO)4JOC4>HH, ABOMHOM 

(2-3TMnreKCMn)ct)oc(t)aT, abomhom 

(AMMeTMflCMJlMn^OCCjDaT, ABOMHOM 
(AHMeTMncMnMnJcpoccpMT, AM^OnMnJcjDOCCfDMH, 

AM(0-TOriMn)Ct)OCCt}MH, AM(M-TOnMD)c{)OCCt)MH, 
AM ( n -TOfl MJ1 )cj)OCC(D MH , AM(TOflMfl)cf)OCCf)MT, 
AM(0-TOJlMJl)4)Oc4)MT, AMlM-TOflMnJclDOCCjDMT, 

AM(n-TonMn)c()OCci)MT, AM(ronMn)c(Docct)aT > 
Am(tojimji )rMApocf)oc4)aT, 

AM(TOJlMJl)c|)OCCt)OHOByK) KMCTIOTy 

[(CH 3CH4)2P(OH)], MOHO(TOnnn)c|)OCC|)OHOByK) 

KMcnoTy [(CH 3 CH4)P(OH)2], 

AM3THH(£eHWK£OC4>MH, AH3THT1(|)eHHn4)OC4)MT, 

AMnponMnc()occ{)MT, AMM3onponMnc})ooc})MT, 

AH6yTHJlCl30Ctt>MT, AMHSOGyTMJlC^OCX^HT, 

AM-BTop-6yTnnct>occjDHT p AM-TpeT-6yTnnct5occtiMT, 
AMc})eHMJi(})oc4)HT, annnriAHctjeHnnctJoajDOHMii, 
tmapma annMnAMC^eHMnc^occ^OHMfl, n/iApOKCMA 
annMnAMcf)eHMnc|)Occf)OHM«, xnopMA 
aririMn AMc})eH Mfici)occiDOH m , 
AMMeTMnc[)occ|)opaiviMAaMxnopMA, 
reKca MeTMncfjocc^opa mm a, 
reKcaMeTMnioccfDopAMaMMA, 
reKcawieTMncj50cci)opTpMaMMA, 

reKCaMeTMflCjDOCCpOpMMMATpMaMMA, 
TpHMeTUfKjjOCC^HH, TpuHeTHJic^oatjaT, 
TpMMeTHflCjDOCC^MT, TpM3TMJl4)OC45MT, 

Tpunponnn^occJjMT, TpMM3onponnnc|50cxt)MT, 
Tpn6yTnn4)oc4)HT, TpnnMo6yTnr»c^oc4)HT, 

TpM-BTOp-6yTM/l4)004)MT , 

TpM-TpeT-GyTM/K^OCCtJMT, AHMeTMTICjDOCC^MT, 
AMSTMJlCtDOCC^MT, AMnponMflCf)OC<|)MT, 

AHM3onponnn4)Oc4>HT, AnSyTunctDocc^MT, 
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AMM306yTHTl4)OC4)l4T, AH-BTOp-6yTMn4>OCC})MT ( 

AM-TpeT-6yTnn4>oc4)MT, An4>eH unroot) mt, 

AMMe™J13THn<fcOC4>MH, AHMeTMJ13THnc})OCC}>aT, 
AHMeTHn3THJl4)OC4)MT, A^THnMeTMJlC^CX^MT, 

AMnponnjiMeTkLn4>occJ)MT, 
AMH3onponkuiMeTnnct)occ})HT, 

AUSyTHJlMeTHJlC^OCC^HT, 
AM M306yTM/l M eTMJ"ICj)OCC|) MT , 
A^" BTOp-6yT Mil MGT MJ1 CfXXXf) M T , 
AM-TpeT-6yTMnMeTMnc{XDCXf5MT, 

AM(f)eHkmMeTMn<t)oc4>MT, AHMeTMJic}>oc<t)OHaT, 
AMSTunc^occ^OHaT, AnnponMri(}>oc(})OHaT, 
AMUsonponnn^occ^OHaT, AnSyTwnctDOcc^oHaT, 

AMM306yTMJlC{)OCCt)OHaT, 
AM-BTOp-6yTMJIC})OCX})OHaT, 

AM-TpeT-6yTMJi4>occ}DOHaT, An^eHnn4>occf50HaT, 
AM MeTMn MeTKnctxxxfcoHaT , 

AMMeTMJ13TMTl4)OC4X)HaT, 

AM3TkmMeTMJic{x)c4)OHaT, 
AMnponMJiMeTuncfrocctraHaT, 
AMnsonponnriMeTunctJOcclJOHaT, 
AnSyTMJiMeTMjicfJocc^oHaT, 
AM M3o6yTnn MeTnn4)occ})OHaT , 
AM- bto p-6yT nn MeTMn c()occf)OH aT t 
AM-TpeT-6yTMJi MeTuncJjoc^oHaT , 
AM4)eHnnMeTnnc^oc<t)OHaT ( 

AH3TMJ13TMJ1Ct)Oci|X3HaT > 

am n pon Mn3TMncl)occt)OHaT , 

AHM30nponMJ13TM^Ct)OC4)OHaT, 
AM6yTM^3TMnc|)OCC{)OHaT , 
AMM306yTMJ13TMn4)OCX}30HaT, 
AM-BTOp-eyTMJlSTMJlC^OCC^OHar, 

AM-TpeT-eyTwnaTkincfcocxfjoHaT, 
AMC^eHMnaTunc^ocxtJOHaT, 
AM m eTM/i Ka p6o4)oc4)OHaT , 
AH3TMJiKap6cxt>occ|DOHaT, 
An n pon M/i Ka p6ocf)cxxf)OHaT , 
AMM3onponM/iKap6oct>oc450HaT, 
An6yTMncfioc4>oHaT , 
AMMsoeyTMriKapGcK^oa^oHaT, 
AM-BTop-eyTM/iKapeocJjoa^OHaT, 
AM-TpeT-6yTnn KapeocfcoccfcoHaT, 
AMcJjeHMn Kap6o(£oc(j30HaT , 
AMMerMfiMeTnnKap6ocf)ocx})OHaT, 
(fceHwncfcoccfcoHaT, A^4>eHMnct)oc<t)OHaT, 
AMMeTMfiMeTMnKap6o0occ}3OHaT, 
AM MeTMflSTMn Kap6oc(5occt)OHaT , 
AMSTMn MeTMn Kap6o4>occj)OHaT , 
Ann pon mji MeTMJi Ka pboc^ocx^OHaT, 
AMMSonponMfiMeTMnicapeoctJoct^oHaT, 
AM6yTMJi MeTM/i Kap6ocj50c4)OHaT, 
AMMsoGyTMnMeTMnKapBocfcoafcoHaT, 

AM - BTOp-6 yTMJl M 8TMJ1 K3 p6 OCf> O CCp OH 3T , 

AM-TpeT-6yTMn MeTM/i Ka p6o4)oc4)OHaT , 
AMcJd eHM/i MeTMJi4)oa})OHaT p 

AH3TM^3TMJlKap60(})OC4)0HaT, 

AMnponnnsTMnKapeocfiocclJOHaT, 

AMM3OnponMJ13TMJlKap60C})OC(4)OHaT > 

AM6yTMfi3TMnKap6o0occf)OHaT ) 

AM M 306 yT MT1 3TMJ1 KB pSOCf) OCC}d OH3T , 

AM-BTop-eyTMJisTMriKapSo^oa^oHaT, 
AM-TpeT-6yTMn3TMjiKap6o(})oc4)OHaT, 

AM^eHMJlSTMriC^OCC^OHaT, AMMeTM7l(l)OCC}>MT, 

AMMeTM/icfioc^MT, TpMiweTMncfcoccfroHaueTaT, 

TpnMeTMn-2-4)Ocxt)OHaKpMnaT, 

TpMMeTMncfcoccfcoHcfcopMMaT, 

TpMOKTMfHt)OC4)MHOKCMA. TpMC^eHMrU^OCCfraT, 
TpM^eHUJlC^OCX^MH, TpM(J)eHMJ"lCj30C(})MHOKCMA. 

Tpn<$eHun(£oa}>MHMeAHbiM rMAPMA, 
TpM4>eHMnct)oc43MHrMApo6poMMA, 
TpucfceH un<poc<b m ham6 pomma, 

Tpwpe H lW(jDOC4>MHOKCMA , 

Tpn4>eHnnct)oc<})MHceneHMA, 
TpMC{)eHnnc|x3cc|)MHcynbc})MA, 

TpnnnnepMAMH4)OCCt3MHOKCMA, 
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TpM(2-3TMJireKCMJl)c}XXX|5aT, 

TpM(AMM6TMJiaHMHO)4)0^)MH l TpM(mflpOMeTMn 

)aMMHOMeTaHc})oc4)aT, 

TpM(TpMMeTMJlCMJIM/l)c})OCC})aT, 
TpMlTpMMeTMJlCMTlMn^OCC^MT, 
TpM(T0/lMTl)(})0CXt3MHbl (HanpMMep, 

TpM(0-TOJ1Mn)4>OC<J)MH, tpm(m-tojimti)c})oc4>mh, 
TpM(n-TOnMn)(j)OCC|)MH), TpM(TOJ1MJl)(J)OCX{)MTbl 

(HanpMMep, tpm(o-tojimji)c}>oc4)ht, 

TpMfW-TOnkinJC^OatJMT, TpM(n-TOJlMn)c})OCC}5MT) l 
TpM(TOJlMTl)(})OC(})aT, TpM(TOJlWl)rMAPO(t>OC4)aT, 
TpMTOJlM(})OC4>OHOByK> KMCHOTy 

[(CHsCeH^OH^, 

6MC(2-3TMJireKCMD)c|)OCX})MT t 

AMaruiMn4)eHMnct)OC(t)MH, AHSeHsnncJxxxfrMT, 
AM6eH3Mn4>oc4>aT, An6yTMJic})ocx}>MT, 

AMMeTMJlMeTMJICf)OCCf)0HaT p 
AMMeTMJIMeTMJICtJOCCtJMH, 
AMMeTMJlMeTMJlcijOC^OHMT, 
AMMeTMJIC^eHMJIC^OCC^MH, 
AM MeTMJl4>eH MTl4)OC4)OH MT , 

AMMeTMJ1Ct)eHMn(t)OC<t)MT, AHMeTMJNfrOOfcMHOByiO 

KMcnoTy, 

AM MeTMJI (TpM MeTMJICMTI MnMeTMn)ct>oc<})OHaT, 
AMMeTMJlTpMMeTMJlCMnMnc})OCCt)MT, 

AMMeTMJlTpM MeTMJicMnnnc|)oc4)OHaT , 

3TMJlAM(j!)eHMJKf>0CCj)0HMT, 
AMC})eHMJl(2-MeTOKCM4>eHMn)c})OC(}5MH l 

rMApo^cx^MT MapraHua (II), 

AMHaTpMMCfcTOpcfcOCtjDaT, AMHaTpMM4>TOpcf)OCCt)MT, 
AM H 3T pM M rM A pOCjjOCCj) MT , TpMHaTpMMCjjOCC^aT, 
TpMHaTpMMC^OC^MT, AMKaJlMMCfcTOpcfcOCX^aT, 
AMKanMMCjDTOp^OCC^MT, TpMKaJIMMC^OCCfeaT, 
TpMKaJlMM(})OC4)MT, 3THnAM(fceHM.n<J)0C(j>l4H, 
3TMTlAM4)eHMn4>OCCt>MHMT, 
3TM/lAM4>eHMJ1<fcOC4>OHaT, 
MeTMJTAHC)DeHMJlcf)OCCt)M H , 
MeTMJlAM4)eHMJl4)OCCt) MH MT, 
MeTMJlAM4>eHMJl4)OC4>OHaT, ^eHMncttoc^MH, 
Cf)6 H Mfl4>0CC}D0 HO By K) KMCflOTy, 

4>eHMnc^oc4)aTctDocct)opHyK) KMcnoTy, 

cjxXXjXDpHyiO KMCHOTy, TpMXJIOpMA 0oc0opa, 

cjjoccjxDMOMeBMHy, TpMcyjibcpMA c^occfcopa, 

TpMByWICfeOCCfraT, TpM6yTMflCt)OC4)MH, 
TpM-TpeT-6 yTMJ1(t)Oc4) MH , 

TpM^yTMriC^OCC^MHOKCMA, TpM6yTMJl(£0CCi>MT, 
TpM(2,4-AM-TpeT-6yTMncJ)eHMJl)450C<}}MT, 
TpM(HOHC|DeHMJl)4)OCCtDMH, TpMC^eHMTIOBblM 3Cf)Mp 

4>occt>opHOM KMcnoTbi m nponaH-1 ,3-Anona, 

TpMC(2 , 2 , 2-TpMC})TOp3Tkm JcfcOCXfc MT , 
TpMC(2-XnOp3TMJl)c})OCCt)MT, 

TpMC(1 -XJ10p3TMn)(}>OC3)MT, TpMX/lOpC^OCC^MT, 

TpMC(TpMAei^Mn)0OCC(DMT, 

M300KTMTIAMCt)eH MTI(t)OC4) MT , 

AHM30Aei^MJ10C|)eHMJICt)OCCf)MT, 

TpM3TMJl-4-<t>OC4>OH0KpOT0HaT, 

TpMMeTMn-4-<})OC4)OHOKpOTOHaT, 

TpM3TMJlCj50C4)OHOaL^eTaT , 

TpMMeTMn4)oc4)OHoai4eTaT, 

TpMMeTMD-2-4>OC4)OH06yTMpaT, 
TpM3TMJl-2-4>OCCt)OH06yTMpaT, 
TpMMeTMfl4)OC4)OH04)OpMMaT, 
TpM3TMJl4>OC<t>OHOCf>OpMMaT, 

TpMMeTMncfioc^OHonponMOHaT, 

TpML\MKnoreKCMJ1C{)OCCtDMT, 

TpMl4MKnoreKCMTl4)OC4)MH, TpM3TMHCt)OCXt>MH, 
TpM3TMJl(t>OC<})MT, TpMMeTMnC^JOC^MH, 
TpMSTMncjjOCX^aT, TpMMeTM/l(})OC4)aT, 

TpMnponmict>occ})aT, TpMMMonponMn4)oc<})aT, 

TpMeyTMncJJOCC^aT, TpMM306yTMn4)OC(}5aT, 
TpM-BTOp-eyTMJlCfcOC^aT, 

TpM-TpeT-6yTMn4)oc4)aT, TpM(j5eHMnc|)oc4)aT, 

AMMeTM/lCfXXX^aT, AM3TMTI(j)OCCt)aT, 

AMnponMnc})occ})aT, A^nsonponMnc^ocxtDaT, 
An6yTM/ic}30c4)aT, AHM3o6yTMn(})oc(t)aT, 
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AM-BTOp-6yTHJi(})oc4)aT, AM-TpeT-6yTnn4)oc4)aT 1 
AnctjeHUJiMeTunc^oc^aT, pyi(peHw\3Tun$>oc$>aT , 
AHC^eHHJinponHJi^occfcaT, 
AH$eHHJiH3onponH/io>oc4)aT, 
AHMeTMJiaTunctJOc^aT, AHSTMjiMeTMJicfcoccfcaT, 
AH n po n nn m 6T nn0occf)aT , 
AHH3on ponnnwieTnnc|)ocxt)aT , 
An6yTnnMeTnnct)occt)aT , 
AH H306yn/iri Mernjicf)occt)aT , 

AM-BTOp^yTMJlMeTHJlClDOCC^aT, 

An-TpeT-6yTnnMeTnnc|)occf)aT , 

AUctJeHUJiMeTHJic^ocx^aT, TpM3Tnn4>occ})opaMHA, 

TpMMeTnncf)oc0opaMHA, 

Tpnnponnncf)ocxt)opaMMA, 

TpMH3onponvinct)occ{)opaMHA, 

Tpn6yTHJi4)OCx})opaMHA, 

TpnnsoeyTHJntJOCcjDopaMHA, 

TpM-BTop-OyTkijic^occ^opaMMA, 

t p n-TpeT-6 yTM JicjD oc4>o pa M n a , 

Tpn(})eHnnct)occt)opaMMA, 

AHMeTOKCUicf)occ|)opaMHA (CH 3 0) 2 PNH2), 

AHSTOKCHC^OCCfcopaMHA, 

AnnponoKcn4)occf)opaMHA, 
AM H3on ponoKCHC{)ocx})opa m ha, 
An6yTOKCn$o(xt)opaMMA, 

AHH3O6yT0KCMCt)OCC})OpaMHA, 
AM-BTOp-6yTOKCMCf)OC4)OpaMMA, 

AH-TpeT-6yTOKCHcf)ocxi)opaMkiA, 

AHCf)eHOKCMCtDOCCt)OpaMMA, 

AHWieTnncj}occ|)opaMMA, (CH30)2PONH2), 
AH3TH Jic()occ})opa m ha, n pon Hn<4>occf>o pa m h a, 
ah H3on ponnncj)ocx{)Opa m m a, 

AH6yTHJlC}DOCCf)Opa M HA, 

AH H3o6y Tun (£occf)0 pa m ha, 
ah - bto p-6y t H/ic|x5ccf)o pa M ha, 
AH-TpeT-6yTMJi4)occt3opaMHA, 
AHC{)eHHJict)ocxt)opaMHA, 
AH MeT HJI 3THJ1 c})occf)opa M H A , 
AH3THJlMeTHJl4)Oc4)OpaMHA, 

AHnponnjiMeTHnc|)oc4)opaMHA, 

AHM3onponwnMeTMnct)occt)opaMHA, 

AH6yTHJiMeTHJi4)occt)opaMMA, 

AH H 30Gy THfl M GTMfl Cf)OCC()Opa M HA , 
AH-BTOp-6yTHJlMeTHJ1C|)OC4)OpaMHA, 

AH-TpeT-6yTHnMeTnncf)occ(DopaMHA, 
AHcfjeH nriMeTHnct)occf>opa mh a, 

TpM3TMJlKap60C|)0CC^aT, TpMMeTMJlKap6o430C4>aT, 

tpm n ponnjiKap6oc})oc4)aT , 

TpMU3onponnnKap6o(J)oc4)aT, Tpn6yTnri4>oc4)aT, 

Tp n M3 o6yTM/i Kap6ocf)Oc45aT , 

Tpn-BTop-6yTnriKap6o4)Oc4)aT 1 

Tpn-TpeT-6yT nri Kap6oc})oc(t)aT, 

Tpnct>eH n nKap6o(|)oc4)aT , 

AHMeTHJiKap6o4)ocxt3aT, f\u3Tur\Kap6o#>oc<paT , 

AHnponujiKap6ocf)occf)aT, 

AHHsonponHfiKapeoc^ocxpaT, 

AH6yTHii Kap6oc()ocxfDaT , 

AMH3o6y ™nKap6c4>oc4)aT , 

AH-BTop-eyTMfiKapSoc^occlDaT, 

AH-TpeT-6yTHJi Ka p6ocf)ocx|)aT , 

AHc^eHMnKapOoc^ocx^aT, 

AHMeTHnsTHfiKapGocpocx^aT, 

Ahst nri m eTUin Ka p6ocf)occjDaT , 

AH n pon hji m eT hji Kap6o(£oc4>aT , 

AH M3on pon HJi MeTMn Ka p6oct>ocx})aT , 

AH6yTHnMeTHriKap6oct)oc4>aT, 

AHH3o6yTHriMeTHJiKap6ocf)OC0aT, 

AH-BTOp-6yTHflMeTHJlKap60CjDOCCf)aT, 

AH-TpeT-6yrnji MeTMnKap6o4>oat>aT , 
AHcf>eH hji m eT nn c|Docc})aT , 

AMMeTMJlBMHMn4)OCX)DaT, AM3THJlBHHHJ"K}!)0CXjDaT, 

AHnponH/iBHHHncJjocc^aT, 
AHM3onponHnBHHHnc()occj)aT, 
AH6yTnn bh Hnnc})occf)aT , 
AHMsoSyTMriBHHMricpocc^aT, 
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AH-BTOp-6yTHJTlBHHHriCt)OCCt)aT, 

AH-TpeT-6y t m n b h h hji cjf)OCCf)a t , 

AM^eHMJlBMHMJICfrOCCfraT, TpMH306yTHn4)OC^DMH , 

TpHH30Aeu,HncJ>oc4) ht, TpnH3onpon HJlcfcoafcHT, 

AH6eH3HJlAH3THJl4)OC4>OpaHMAHT > 

An6e H3HJTAH h 3on pon hji cfjoccpopa m haht , 
Am6gh3HJ1c^occ}5MT, AHGeHsmicboccfcaT, 

Tpkl(TpHAei4MJl)C})OC0HT, TpHTOJlHJKjDOCC^aT, 
TpMTonnnc^ocx^MH, TpHTOJlHJlCfcOCCfWT, 
TpHL^HKJlOreKCHJlC^OCC^HH, Cf>OCCf)aT aillOMHHHfl, 

1 1 2-6nc(AM(t>eHnnc})oc4)HHo)nponaH 1 

TpMOKTHn(}>OC4)MHOKCMA, TpHOKTHJlCfcOOfcHH, 
AHXJ10MeTMJlCf>OCCf)HH, AHXJlOp0>OC4)HH0KCHA 
(CI 2PO), STHJlAHXJlopcfJOCCtJHT, 

TeTpaSTMJinkipOClDOCXtJMT, 6eH3HTIAH3THn4)OC4)HT, 
6eH3HJlAH3TOKCHC})OCCt)Op , 
L^HKJlOreKCHnAHSTOKCHC^OCCfjOp, 

AH6eH3HJiAHH3onponnncf)occ{)opaMHT 

(AH6eH3HJ10BbIH 3Cj)Hp 

AHM3onponwn4)oc4)opHoapaMHAOBOM KHcnoTbi) , 
AH-TpeT-6yTnnAHM3onponnnc})oc4>opaMHAHT, 
TpeT-6yTnriTeTpaM3onponkLn4)Oc4>opAnaMHAHT, 
(+/-)-1-aHMHO-unc-3-ct)Oc4>OHOL^nKrioneHTaHKap6 
oHOByio KHcnoTy, 

AHannHnAHH3onponHnct)OCct)opaMHA, 
TpeT-eyTMnTeTpavisonponMrKtJOCc^opAviaMUT, 

(1-aMHH06yTHJl)ct>OCXf50pHyK) KHCnOTy, 

6-aMHHO-1 -reKCMJi4)oc4>aT, 

1- aMMH03TMn4)OC4)OHOByiC KHCnOTy, 

2- aHHH03TnnAMrnApoct>oc4)aT > 
2-aMHH03Ti4ncJ)occt>oHOByK) KHcnoTy, Merwri-N, N, 
N '-TeTpan3on pon nn<}30c4) opAMaM haht , 
reKcaMe™nct)occ})opaMHA [(Ch^N] 3PO, 
reKcaMeTH/ic{x)cct)opTpnaMHAHT [(CH 3 ) 2 N]3P, 

AH3TH Jl -4-3 M H H o6e H3 Mil 4>OC4>OH 3T , 
AH3THn-4-aMMH06eH3HJl(t)OC4)MT, 

AH3™n6eH3MH(£oaJ)OHaT, 

AH3THJl6eH3HJlCf)OC4)MT , 

TeTpasTwneeHSMnc^occtJOHaT, 
AH3Tnn(nnpponMAHHOMeTnn)4>oc4)OHaT > 

AH3TMnOKCM4)OC(^l1HHJlM30U 1 MaHaT > 

6-aMHHo-1 -reKCHncjDOCC^aT, 

AH3THJ10KCH4)OC4}MHMriM30miaHaT, 
AHSTHn^aHOMeTHJlcfrOCCfcOHaT, 
AM3THriC{)eHMriCj50C4)OHaT , 

AHOKTHJ10eH Hncf)oo4)OHaT , 
sTMnc^eHHncfcoatwHaT, STHJicfceHwicjDoccfcoHOBylo 

KHCJIOTy, MeTHJlC(30C4)OHOByK) KMCflOTy, 

s™nc})occ}>oHOByto KucnoTy, 
nponHncj50ccf)OHOByK) KucnoTy, 
n3onponMJicJ)occ{)OHOByK) KHcnoTy, 
6yTnnct)Occt)OHOByio KucnoTy, 

BTOp-6yTHJlCf)OCX|DOHOByK) KHCJIOTy, 

TpeT-6yTnncj50c4>OHOByio KucnoTy, 
H3o6yTHncf)ocxt)OHOByK) KucnoTy, 
0eHnncf)OCxt)OHOByto KucnoTy, 
4)eHHnci)occ|3HHOByK3 KucnoTy, 
MeTunctjeHHnc^occ^MHaT, MeTnn(})HHMri4)oc4)MH, 
aMMHOMeTnncj30c4)OHOByK) KucnoTy, 
BHHHn0occf)OHOByio KucnoTy, rnno0occjDopHyio 
KHcnoTy, rvinocfroccfcaT HaTpn« r AnrHAPOC^occpaT 

HaTpHfl, Cj)TOpOC})OCCt)OpHyK) KHCJIOTy, 

rHApocf)occt)aT aMMOHna, rMApo4)Oc4)HH 
aMMOHUH, AHrHAPOC{)OCX})aT jihtha, 
t pnc{)e h H/icpocxf)M h ce Ji e h ha JiHTHH, c[)oc4)opHyio 
KHcnoTy, oKCMxnopHA cfDocc^opa, neHTacyjib4)HA 
cf)occ})opa, weTac})occt)opHyio KHcnoTy, 
AMHaTpnii4)eHHJKt)oc<tDaT, 

HMTpHJ10TpM(MeTMJieH)Tpn4)Oc4)OHOByK) KCHJlOTy, 
3THneHCtDOC0HT, 6eH3Hncf)OCCt>HT aMMOHH^, 

reKcact)Topc})occj)aT Kanun, 

AHSTHflTpH MeTMJICMJl M J1C|)OCCf)MT, 
AHSTMJlfTpHXJlOpSTMJI^OCCtJOHaT, 
AHMeTHfl(TpHMeTMJ1CMJlklJl)cj)OCCt)MT, 
TpM(TpHMeTHnCklJlMJl)c})OCCt)OHaT, 
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2-x/iop-1 ^.S-AMOKcac^cxx^onaH, 
2-xnopo-1 .S.S-AviOKcacfJocctJO/iaH^-OKCMA, 

flMMeTHJlMeTHJlC})OC4)OHaT, 
flUaTHJlMeTMJlC^CX^HaT, 

flMMeTW13TMJK^OC4)OHaT, AMST^STKTK^OCC^OHaT, 
3THTllVieTM/l4)OCXf)OHaT , 

2-Kap6oKCH3Tnnct)ocxi)OHOByio KwcnoTy, 
2,2,2-Tpnxjiop-1 ,1 -AHMeTunaTHJiA^xnopctxx^nT, 
6Mc(2-xnop3Tkm)cf)occ^opaMi4AaMX^opkiA, 

6yTMJTAMXJ10pOC{)OCCt)klT , 

6yTnnc})occ}x)HAnxjiopMA. 

TpeT-6yTnnc}xxx})OHAHxnopMA, 

TpeT-6yTi^Aakixjiop4x)cx})k;H, 

TpMMeTimcfcoccfroHcfcopM naT , 

TpnMeTnnnponnoHaMMA, 

TpMMeTnnnponnoHaHnnnA, 

AH3Tnnxropoc})occt)aT 1 A^STymx/iopocfcocc-MT, 

XJ10pOAM3Tkm4xXXf)HH , 

AMSTkixi^occ^opaMMAAnxriopMA, 

AMSTlinTMCKjioCC^aT, AUSTHTITHOCtXXXtDaT HaTpufl, 

AMSTunc^cxxtxjpaMMAaT, 
AH Mernn0oc0opa m MAaT , 
TeTpaMeTM^4xxxt)opA^aMkiA^iopkiA, 
TeTpaMeTMJict>occ}50HM MxnopMA , 
AM3TnnunaHo4)occt)aT, AH3TM^unaHo4>oc4)OHaT, 
AM3TnnmiaHOMeTnnc})oc4)OHaT , 

AMSTOKCHC^OCX^MHMnHSOmiaHaT, 
O.O'-AMSTH/lMeTMnC^OCC^OHOTMOHaT, 
AH3THJlMeTMnc{)OCCt)OHaT, 
AH3TMJl(rHAP0KCHMeTH/l)c})0C4)0HaT > 

A^MeTi^nTpkJMeTMjiCMfikinc}50CC(DMT, 
1 -3Tnn-3-Me™n-1 H-kiMMAa3onreKcact)Topct)oc4)n 
t, AH3Tun^aHMe™ncpoccf)OHaT, HacjrreHaT 
cfcoctfcopa, MeTnn4)eHnnc})oc4)OJieH, 

MeTnn0eHnn0oc<4)oneHAnxnopnA, 
(aMMHo6eH3nn)c|30C(J)0H0Byio KHcnoTy 
(HanpMMep, (4-aMHHo6eH3Wi)cfcoc4>OHOByK> 
KHcnoTy), miKnoc})occt)aMMA, 
nnHaKonnnMeTunc^occlJOHaT, 

AMSTHJltSTHnTMOMeTHJI^OCC^OHaT, 

2^ypM/iTeTpaMeT^ji4)oc<t>opAMaMMAMT > 

AkiM3onponkLTii4kiaHOMGTki/i4)occ|5aT, 

1 ,3,5-Tpn(2-rnAPOKCM3TMn)i4naHypoByK) KwcnoTy, 

Tpn(2,4-AM-TpeT-6yTnn4)eHMJi)ci)oc4)MT, 

TpnlrpnAeLtn/i^occtJHT, 

TpM(HOHMnct>eHMn)(fcOC4)HT, (frOCXfcopHbltf 

aHrwAPMA» (Jxxx^aH, ^ocxfDOHMtfx/iopuiA, 

ClJOCC^OHMMCyJlbC^MA, (fcoaJjoHkmcynwfcaT, 
C()OCC})OpaMMA, Cf)OCX|)OpaMMAMT , 

MeTa(f)oc4)opaMMA, xjiopma(Ah)hmtpma 
cfDoccpopa, i4naHMA $occ|)opa, Tpuc>TopwA 
apoccfeopa, neHTac^TopuA (fcoc4>opa, okcm6pomma 
c^occ^opa, neHTaceneHHA cf)occ})opa, tphokcha 
cjxxxpopa, cecKBHOKCMA cfxDccfjopa, 

Tpn(TeTpa)ceneHHA cfjoccfeopa, TpwxnopviA 
cfcoccfcopa, TMOUHaHar (JxxxtxDpa, 

rnnoc(DOCX{)opHyK) KHcnoTy, MeTacJ)occ})opHyio 
KHcnoTy, oproc})occ})opHyK) KwcnoTy, 
nHpoc^occfcopHyio Kucnory, cJxxxJh/ih, hhtpha 
cfjococ^pa, cecKBHcy^bcf)HA cjxxxfopa, BKriKwaa 
mx aHanom, roMonorn, n30Mepbi h 
npon3BOAHbie. BKnioMafOTcn TaKwe 
cx)OTBeTCTByfou^ne coeAHHeHH« MbiwbflKa, 

CypbMbl M BMCMyTa, 

flpyrwe HeorpaHHMHBaiomne npMMepw 
npon3BOAHbix coeAHHeHMi^ cypbMbi BKniOMatOT: 
anKunbHbie coeAWHeHkm cypbMbi, TpnanKunbHbie 
cx>eAHHeH m , i4MKnoMaTMMecKne/Konb!4eBbie 
coeA^HeHMfl, b tom MHcne TpMMeTH/icypbMy, 
TpHSTMJicypbMy, 3TnnaT cypbMbi, 

TpMnponnncypbMy, Tpnu3onponnncypbMy, 
Tpn6yrnncypbMy, TpnnsoeyTMncypbMy, 
Tpn-TpeT-6yTnncypbMy, Tpn-BTop-6yTnncypbMy, 
Tpn^eHn/icypbMy, (JjeHuncypbMy, 
Tpn(MeTnn4)eHnn)cypbMy r okcua 



Tpuc^eHUJicypbMbi, Tpn(MeTnji4>eHon)cypbMy, 
3TnnaT cypbMbi, neHTaMeTWicypbMy, 
(t>eHiviAMMeTnncypbMy, 4>6HnncTM6nHOByjo 
KHcnoTy, TeTpaMeTnnA^cTM6nJi ( 
Tpn6yTWJicTn6nH, TpMSTwncypbMy, xnopHA 
5 TpM3TkincypbMbi, TpnMeTnricypbMy, 

Tpn4)eHHJicypbMy, AwxnopnA TpnG>eHnncypbMbi, 

Cynb(p\AA TpMC>SHWJlCypbMbl, BKfiKWafl HX 

aHanorn, roMonorvi, M30Mepbi w npou3BOAHbie. 
flpyrvie HeorpaHkiMHBaK>mne npuMepu 
10 npon3BOAHbix coeAHHeHufi MbiiubflKa BKnranaior: 
anKunbHbie coeAUHeHMfl MbiiubflKa, 
AHanKMfibHbie coeAMHeHMfl, coeAHHMeHMfl c 

^KJlOMaTMMeCKOPVKOJIbLjeBOfl CHCTeMOfl, B TOM 

HHcne TpMMeTunapcMH, Tpn3TnnapcnH, 
TpunponnnapcuH, TpnnsonponnnapcMH, 
75 Tpn6yTMJiapcMH , Tpnn3o6yTnnapCMH, 

Tpn-TpeT-6yTWJiapcnH, Tpn-BTop-6yTnnapcMH, 
Tpn$eHiir»apcMH, 4>eHnnapcnH, 
Tpki(MeTvin4>eHMn)apcviH, Tpuc^eHnnapcuHOKcuA, 

Tpn(M8THTIC{)eH0Jl)apCMH, Cf>eHHJ1MblUJbnKOByK) 

KHcnoTy, 4)eHnnmncnoTeTpaMeTMneHapcMH, 
20 apceHo6eH3on, okcha KaKOAHna, aHMA 
KaKOAnna, AHMeTWiapcHH, AHMeTM/ixnopapcHH, 
AMMeTuni^naHoapcuH, An4)eHM/iapcnH0ByK) 
KHcnoTy, AHcf)eHHnxnopapcMH, 3TnnapcoHOByio 
KHcnoTy, MernnapcMH, MeTunAHxnopapcwH, 
(JjeHMnapcMH, 4)GHnnAHMeTnnapcnH t 
25 TeT pasT mh am a pen h , TeTpaMeTnn6wapcMH, 

Tpn6eH3MJiapCMH, TpMMeTM/iapCMH, 

TpusTunapcMH, Tpn6yTnnapcnH, 
Tpkin3o6yTnnapcnH, Tpn(J)eHnnapcnH, BKnioMafl 
nx aHanorn, roMOJiorw, M30Mepbi h 
3Q npon3BOAHbie. 

flpyrvie HeorpaHHHHBaK)i4ne npuMepw 

npOH3BOAHblX COeAHHeHUM BHCMyTa BKJlK)HaiOT! 

a/iKnnbHbte coeAMHeHun BMCMyTa, AHanKMJibHbie 
coeAHHeHMfl, coeAHHneHMfl c 
^KnoMaTMMecKofi/KoribLieBoii CHCTeMO^, b tom 

35 HMCJie TpMC^eHH/lBMCMyT, TpMCj)eHHTlBHCMyT 
Kap60HaT, AHCj)eHHnBMCMyTMH , MeTHJlBUCMyTMH, 
TpHSTHTIBMCMyTHH, TpHMeTUDBHCMyTMH, 
TpMC^eHMJlBMCMyTMH, TpH-H-npOnHJlBMCMyT, 

BKnioMan hx aHa^orki, roMonorn, M30Mepbi h 

npOM3BOAHbie. 

40 HeorpaHHMMBafoinne npHMepw npon3BOAHbix 
coeAHHeHHi^ Kann« comacHO HacTontneMy 

M306peTeHMK> BKHIOMaJOT: 

Kajikivi6Mc(AMMeTkLncnjinn)aMMA r aL^eTaMMA 
Kan MR, KannCi6Mc(TpMMeTMricnnnri)aMMA, 
OKcaMHHOByjo KHcnoTy, KanneByio co/ib 
4 n-aMHHocannqnnoBOM KMcnoTbi, KanneByto corib 

5-HMTpOOpOTHHOBOM KMCflOTbl, D-mJOKOHaT 

Kajin«, reKcamiaHO(J)eppaT(lil) Kajinn 
(K 3Fe(CN) 6 ), AHC})eHnnc>occ})HA Karma, acf)MpaT 
KariMfl, ai^eTaT KajiHA, yKcycHOKHcnbifi Kann«, 
50 KanneByio co/ib yKcycHofi KHcnoTbi, 6eH3aMHA 
Kankifl, a3MA Kann«, 3htmmohma KariMfl, 
opToapceHaT Kann«, opToapcGHHT Ka/iMfl, 
MeTaapceHHT Ka/in«, An6opaH KariMfl, 
neHTa6opaT KanMfl, AnrnAPOKCMAM6opaH KariHfl, 
6opaH Kannn ( aHM/iMA KariMR, Kann«-KaAMn« 

55 moaha, xnopMA KajlHfl, KaJIH^-KanbL^HM XJlOpMA, 

Kap6kiA KajiMR, Kap6oHaT Ka/iHfl, rnAP0Kap60HaT 
KanMn, Kap6oHH/i Kanmi, 
Kann^-Ko6aiibT(l l)L;naHHA, 
Kann«-Ko6aribT(IM)i^naHMA, 
KajikiH-KoeajibTjllljaaoTMCTOKkicjibiPi, 
60 qnaHOMaHraHaT(ll) KanHfl, miaHOMaHraHaT(lll) 
KariHfl, i4MTpaT KaiiMH, 4)eppnunaHMA Karma, 
cf)eppoL;MaHiiA KajiMa, rHAP^A KariMfl, thapokcma 
Kajikia, MaHraHaT Ka/ina, nepMaHraHaT Ka/iMfl, 
MeTMOHaT Kanuia, Hao>TeHaT Kanmi, hmtpma 
KariHfl, HHTpaT KaiiHfl, hhtpht Kanum, 

HMTpOCfjeHOKCHA KaflHfl, HMTpo6eH30Jl KanHfl 
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(HanpuiMep, Kanwft-n-i-MTpoGeHson), oneaT 
Kanun, oKcanaT Karma, oKcanaTocf)eppaT(ll) 
Karma, oKcanaToc{)eppaT(lll) Kanwa, mohookcua 
Kanwa, oKCHfl Kannfl, nepoKCHA Karma, KanuM, 
MOHOopTOcfroccfraT KanHa, rnnoct>occ{)MT Karma, 
opToc})occt)HT Kani/ia, oKConnK)M6aT Karma, 
KarmB-poAMfi L\naHWA, ceneHMA Kanna, ceneHHT 
Karma, ceneHOLmaHaT Karina, 
ceneHoi^naHonnaTMHaT Karma, fluci/innKaT 
Kanwa, MeTacHJiMKaT Kanua, Kann^-HaTpMw 
Kap6oHaT, KannM-HaTpni^ cf)eppwi4naHHfl, 
OKCOdaHHaT Karma, AKcynbcJmA Karma, 
rnApocynb0HA Karma, neHTacynbcfmA Kanua, 
TeTpacynufcuA Karma, TpwcynbcfmA Karma, 
TennypuA Kanua, TuoapceHaT Kanua, 
TuoapceHUT Kanua, TpuTwoKap6oHaT Kanua, 
Tuoi^naHaT Kanua, KanwfiaMHA, KanweByio conb 
(E, E)-2,4-reKcaAMeHOBOii KucnoTbi, 

AHKannii4)Top4)occ}5aT, AMKanwM(£Top(jx)Cxt>MT, 

TpHKaJ!Hil4)OC4)aT, TpMKanMCfcOCCtMT, 

KanwfinepxnopaT, KankieByio conb nponaHOBoB 
KUcnoTbi, c|)opMnaT Kani/ia, L^aHaT Kanwa, 
reKcai^naHOKoOaribTaT (III) Kanua, rnnoc})occ})HT 
Kanua, reKcacfDTopcu/inKaT Kanua, HUTponpyccHA 
KariHfl, 4)eHOKcnA Kanua, $occ|)aT Kan ma 

(AByXOCHOBHblfi, OAHOOCHOBHbIM, 

TpexocHOBHbiM), canui^nar Kanua, ceneHMA 
Kanua, TeTpai^naHOHUKenflT (II) Kanua, 
TeTpacf)Top6opaT Kanua, KcaHToreHaT Kanua, 
KanM^-n-aMMHo6eH3oaT, 
Kan m K-MeAb(l )4>eppoi4naHMA, 
KanMM-MeAb(ll)c(Deppoi4MaHMA, 
reKcacfiTOpoc^occtDaT Kanua, 
recKaHMTpoKo6anbTaT(lll) Kan ma, HacfyreHaT 
Kanua, B-Hact>TOKCMA Kanua, nonucynbcfcuA 
Kanua, Kanufi-Haipuu c}>occ|5aT, cieapaT Kanua, 
cynbc|)MA Kanua, cynb(£uT Kanua, cynbc^aT 
Kanua, Tuoi^noHaT Kanua, KcaHToreHaT Kanua, 
cf)TopcnnnKaT Kanua, N-Kanuu STuneHAuawiuH, 
AMKanneByjo conb maBeneBou KucnoTbi, 
KannCi6eTannpoBMHorpaAHyio KvicnoTy, 
Kanuu-1 ,1-AMMeTnnMoneBMHy, 
Kanuu-1 ,1-AH3TnnM0HeBHHy, 
Kannii-1 ,1-AnnponnnMoneBHHy, KcaHToreHaT 
Kanua, STunKcaHToreHar Kanua, 
MeTkinKcaHToreHaT Kanua, KanueByio conb 
TuocfceHona, 

KanMM-anHDMMHMM-Tpn-TpeT-6yroKcnA, 
Kanw^eppoKpeMHHM, Tpn<£eHnnMeTnnKanMM t 
MeTwiKanutf, STunKanuu, 
KannMMeTMHnn(ai4eTnnnA), nponunKanuu, 
u3onponunKanuu, 6yTunKanuu, u3o6yTunKanuu, 
BTop-6yTnnKannii, TpeT-6yTunKaniw, 
neHTaKanMM, reKcunKanufl, renTaKanutf, 
aiwunKanuu, u3oaKunKanuu, 6eH3unKanuu, 
AUMeTun6eH3MnKanuu, TonunKanuu, 
AOAeLjunKanufi, i^MKnoneHTaAueHunKanuu, 
MeiwiLjuKnoneHTaAueHunKanuu, 
L^MKnoreKcunKanuM, remmiKannK, 
AOAeijMnKanuu, TeTpaAeL\nnKannM, 
reKcaAetjwiKanMM, oicraAeuunKanuu, 
o>eHunKanufi, o-TonunKanuu, wi-TonunKanuu, 
n-TonunKanuu, n-xnopcJ)eHun Kan uu, 
n-6poM$eHMnKanuu, o-aHW3unKannfi, 
M-aHM3MnKannM, n-aHH3nnKannii, 
AuaTOKCVK^eHWiKanuu, AUMeTOKCucjDeHonKanuu, 
M-KyMnnKannCi, n-3T0Kcucj)eHunKanuu\ 
M-AMMeTMnaMMHOct)eHMnKannM, 
9-43nyopeHKannM, a-HacfcTunKanuu, 
b-Hac^TunKanuii, n-c^eHuntfceHmiKanMU, 
9-cf3eHnnaHTpnnKanMM, 9-aHTpwiKanuu, 
9-MeTun4>eHaHTpunKanuH, nMpnAnnKannii, 
2-nupuAunKanuu, 3-nupuAMnKanuu, 
6-6poMo-2-nnpnA^KannM, 
5-6poMo-2-nnpnAHJiKannM, 
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An6eH3o4>ypnnKannM, 3-xnHonnKannfi, 
2-nennAnnKanwtf , TpucjDeHnnMeTMnKann^, 

2.4 . 5- Tpn MeTunc^eHun Kann m , 

2 1 4.6- TpnM3onponnn45eHnnKannii 1 
2,3 I 5,6-TeTpaM3onponnn4)eHnnKanMii, 
TeTpa6yTnn4>eHnnKannii, Tuoc^eHAHKannPi, 
TonyonAMKannK, Ancf)eHnn3TiineHAHKannM, 
aMnnsTMHunKanufi, c^eHnnaTMHunKannCi, 
MeTOKCM6poM0eHMnKanM^, 
c^eHnnnaonponnnKannii, 

TeTpa4>eHMn6opoKanMM, TeTpaMe™n6opoKanutf, 
a-TneHnnKanuM, M-Tpuc^TopMeTun^eHnnKanMCi, 
c^eHnnsTMHunKankiw, 3-^ypnnKannPi, 
c£eHimM3onponunKani>M > 3-4>ypnnKanni4, 
An6eH30cf>ypaHnnKanMM, A^MeTwn6eH3nnKannM, 
ceneH0i4naHaT Kanwa, TpuwieTHncunaHonaT 
Kannji, An0eHnnct)occt)MA r 6eH3oaT Kannfl, 
Tper6yTkinKap6oHaT Kanun, 33ma Kannfl, 
AMKannML^naHaMHA, i^naHUA Kanna, pyiuyiansMViR 
Kannfl, KanneByK) conb LiMKnoreKcaHMacriflHoK 
KvicnoTbi, KanneByio conb qwcnoreKcaHOBofi 
KucnoTbi, ^KnoneHTaAneHTunKannCi, Tpn-TpeT- 
6yTOKcnanK)MorviAPW Kanun, Tpn3Tinn6opaH 
Kann«, TpnMeTnn6opaH Kanna, Tpnnponnn6opaH 
KanHfl, Tpnn3onponnn6opaH Kankifl, 
Tpn6yTun6opaH Kannfl, Tpnn3o6yTnn6opaH 
Kannfl, Tpn-BTop- 6yTMn6opaH Kanun, 
Tpn-TpeT-6yTnn6opaH Kann«, TpnaMnn6opaH 
Kanwi, xnopar Kanna, TpeT-6yTOKCHA nuTMfl, 

BTOp-6yTOKCHA KanMfl, M306yTOKCMA, aHTMMOHaT 

Kann«, AwcjDeHMncJxxxjDirfA Kannfl, 
Kannw6nc(TpnMeTnncnnnn)aMHA, 
TpuKannMCpocc^MT, ceneHOL\naHaT Kankia, 
Tpn-BTop-6yTnn6opaH Kanun, TpusTuncunaHonaT 
Kanna, TMOi^naHaT Kann«, ai^eTunnA Kanun, 
xnopaT Kannfl, canML^nnaT Kanuifl, 
AHKannMTeTpaKap6oHnn4)eppaT Kanun, 
TeTpa0eHnn6opaT Kannw, Tpn3Tkin6opaH Kanna, 
TpwaL4eTOKCn6opaH Kani/ia, Tpnc|DeHnn6opaH 
Kanun, tmapokcma Kanna, Ancf)eHnncf)OCC|DHA 
Kanun, wieTOKCMA Kannfl, stokcha KanHfl, 
Tpn-BTop-6yTnn6opaH Kanun , 

Tpn-TpeT-6yTnn6opaH Kanna , Tpn3Tnn6opaH 
Kanna, Tpnct>eHMn6opaH Kann«, TpnaMnn6opaH 
Kannfl, MeTaBaHaAaT KanM«, 
i4HKnoreKcaH6y™paT Kannfl, 
reKcaxnoponnaTMHaT KanMfl, Tnoi4naHaT Karma, 
ceneHOL\naHaT Kanvia, qMaHaT Kanna, ct)TopMA 
Kannw, reKcao>TopaHTMMOHaT Kannfl, 
reKcacf)TopanK)MHHaT Kani/m, reKcact)ropapceHaT 
Kann«, reKcacf)TopcnnnKaT Kanun, 
KannCireKcai4naHOKo6anbT(ll)ctDeppaT(ll), 
AHKannCireKcai4MaHOKo6anbT(ll)(t>eppaT(ll) l 
reKcao>TopTMTaHar Kann«, reKcacpTopi^upKOHaT 
Kannfl, reKcarnApoKcuaHTMMOHaT Kanna, 
reKcaxnopopyieHar Kan ma, 

reKcaxnoponannaAaT Kanna, c})opMnar KanMfl, 
TeTpaLinaHOHUKenflT Kani/m, 
TeTpacf)TopanK)MHHaT Kanna, TeTpact)Top6opaT 
Kannfl, TnoaL\eTaT Kanna, MOHOKanneByio conb 
L-myTaHUHOBOM Kucnorbi, KanneByK> conb 
cf)yMapoBOM KMcnoTbi, KanneByio conb 
OKcaMMHOBOM KMcnoTbi, KanneByK5 conb 
AMc{)eHtinc})oc0aHa, KanneByio conb 
n-aMMHo6eH30MHoR KUcnoTbi, KanneByio conb 
aMMHo6eH3onbHOM KucnoTbi, KanneByio conb 
anbcj5a-Hac|)TanMHoyKcycHOM KMcnoTbi, 
AMKanneByro conb 2,6-Ha<fcTaniiHOAHKap6oHOBofi 
KucnoTbi, L^MKnoreKcaH3cf)MpaT Kanna, cf)TannMHA 
Kannfl, KanneByio conb n-aMMHocannminoBoii 
KucnoTbi, 3,5-AHMeTnnLiHKnoreKCMncynbct)aT 
Kanwfl, KanneByio conb MHAonoMacnaHOM 
Kucnorbi, KanneByio conb nHAon-3-MacnflHOM 
KucnoTbi, An$eHkinct)oc4)MA Kanna, 
A^MeTuncunaHonaT KanMfl, Tpn3Tnn6opaH 
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Ka/ikm, nponnnaT Kanun, HSonponnnaT nmnfl, 
6yTmiaT Karma, BTop-6yTMiiaT Kanwn, neHTunaT 
icajimi, TpeT-neHTunaT Kannfl, mApoc$)TanaT 
Kannfl, OKca/iaT Kanm?, rMApocynwjiaT Kanun, 
MOHOKa/iHeByio coiib aueinneHflMKap6oHOBO« 
KMcnoThj, nupocJxxxfcaT Kaniifl, AMrMApocJxDccfcaT 
Kanua, reKcoaT Kan^a (icanneBafl corib 
KanpoHOBofi KMcnoibi), fXAtpeHnndpoccbvm Kanun, 
TpuiMeTuncunoHanaT Kanun, KanweByio coiib 
c{>TaneBoR KMcnoTbi, KanneBy»o conb 
n-aMMHo5eH30MHOM KMcnoTbi, MOHOKajineeyK) 
coiib L-acnaparviHOBotf KucnoTbi, 

TeTpa<t>eHki^flHKann^ (CeHs^CI^CfCeHsk, 
Kann^MeTuncpeHun (KCH 2 C 6 H5), 6poMar 
Kajinw, xpoMaT Kannfl, rviApocfcoccfcaT Kanua, 
MOHOKanneByio conb D-caxapHofi KMcnoTbi, 
KamneByio conb D1-acnaparwHOBOM KMcnoTbi, 
KanneByio corib 

(R)-arib4)a-OKCMMeTH/iacnaparnHOBOM wicnoTbi, 
c})TopnA Kannfl, noflaT Kannfl, STWiManoHaT 
Kannfl, TMoaueTaT Kanna, cfceHon Kannw, 
Ka/iMeByK) corib aMHHo6eH3otfHotf KMcnoTbi, 
Kajii/ieByjo c»nb aMMHOcfreHona, i^KnoreKceHon 
Kann«, MeTHJii4HKnoreKceHon Kannfl, 
L(HKnonponaHOJi Kannfl, MemnijkiKnonpaHon 
Kannfl, i^MKfio6yTaHon Kanwfl, 
MeTHJii4HKno6yTaHon Kanua, 
MeT^umnKnoneHTaHorj KanHfl, LinKnoneHTaHon 
Kannfl, LtMKnoreKceHon Kanua, 
MeTnnL\nKnoreKceHon Kannw, 
AMMeTuni^nKnoreKceHOJibi Kanwa (Hanpwviep, 

3.5- A^iMeTMrmnKnoreKcaHOJi Kan ma, 
2,3-AHMeTnni4MKnoreKcaHon Kanufl, 

2.6- AKMeTHj^MKnoreKcaHOJi Karma, 
2,5-AHMeTnni4MKnoreKcaH6n Karma, 
3,5-AHMeTnrmMicnoreKcaHOJi), KanneByio conb 

O-3THflKCaHTOreH0B0M KMCJIOTbl, MOHOKantieByK) 

conb 2-KeTomyTapoBOM KucnoTbi, AHKanneByio 
corib KeTOMa/ioHOBotf KucnoTbi, KanneByio corib 
MonoMHoii KMcnoTbi, AUKannCiTMocyjibc^aT, 
Kann^aHTMMOHHATapTpaT, AHxnopaueTaT Kanna, 
AHMeTunaL^eraT Karma, AnsTMJiai^eraT Karma, 
Annponnnai^eTaT Kanm, MeTa6opaT Kanna t 
TeTpa6opaT Kanna ( TeTpaxnopoKynpaT Kan km, 
aqeroai^eTaT KanHfl, Awu3onponnnaMMA KanHH, 
A^STunaMHA Karma, AHMemnaMHA Karma, 
KannK6MC(AHMeTMncnjinn)aMHA, 
AM Kann Mc})TanoL4MaH m h , 
An KanM MTeTpa6 poMOKy n paT , 
AM Kan m MTeT pa6 pomoh m Ken ht , 
AMKanMMTeTpaxnopoMaHraHaT, 
AHKannfi6yTaAHHH, KanMML^MKnoneHTaAMeHMA, 
Kann^AHUMKnoTeKcunaHUA, KajiMPiAMSTunaMMA, 
Kann^AHMeTunaMMA, KanufiAMnpormnaMWA, 
KannMAHM3onponnriaMHAi KannfireKCun6opaH, 
Tpn-TpeT- 6yTOKcnan»OMornAPHA Kanaa, 
(KanMMTpkiMeTkincvinMri)aL^eTMnMA, 
(KannPiTpn3Tnncnnnn)ai4eTMnnA, 
Kann^Tpn[(3-3Tnn-3- neHTnn)OKCn] 
anioMomAPHA, (4>eHwn3TMHnn)KariMM , 
2-TneHnnKanuM, AH3TnnAMrviApoaniOMMHaT 
KanHfl, AHMeTunAHrnAPoanioMMHaT Kanwa, 
anioMorMApHA Kanna t 6mc}dtopma Kamia, 
KannPI6Mct)eHMn, 6nceneHHT Kanwa, 

KannM6nc(2-MeTOKCM3TOKCM)aniOMornAPMA 1 
BuciwyTaT Kanna, 6opaT Kanvia, xnopncTOKncnbm 
KanMfi, Ko6anbTOHMTpMT Kanm, i^naHo6opaH 
Kanaa, UMKnoneHTaAneHMA Kanna t AHLjHaHaMUA 
KanMfl, reKcaMeTacf)0(x})aT Kankia, 
reKcaHHTpoKo6anbTaT Kanwa, riiApoc^occfMT 
Kanwa, rviApoceneHMT KanHa, ruApocynbc^MT 
Kanwa, runoxnopuA Kannw, MeTaapceHUT Kannw, 
MeTa6ncynbc{)MA Kannw, MeTanepwoAaT Kann«, 
MeTaKpvinaT Kannfl, Hi/iTpocfreppMLjMaHMA KanMa, 
0Kcn6aT, neHraMeTnni4MKnoneHTaAneHHA Kanun, 



0eHonflT Kan^q, nonnc|xDcc})aT, nonn0oc0nT 
Kanm, nponwoHaT Kanvia, nnpoc{)occ})aT Kanun, 
ceneHaT Kanua, ceneHm KajiMS, 
TeTpaxnopaniOMUHaT Kanun, tmom6tokcha 
Kanun, Tnocynb(})aT KariMn, Tnocynbc})MA Kankin, 

5 Tnocynbc{)MT Kanun, Tpkiai^eTOKcuSopaH Kankin, 
TpuMeTuncwnoHaT KajiMR, TpkiaTuncunoHaT 
Kannfl, Tpn(1-nupa3on)6opaH Kannfl, BKnwafl mx 
aHanorn, rowonorw, M30Mepw n npon3BOAHbie. B 
npaKTMKy A^HHoro M3o6peTeHMfl BicnK)MaK)TCfl 

10 TaioKe cooTBeTcrByioiAne coeAHHeHun py6MAH«. 
L4e3nq m c{)paHL^MP. 

HeorpaHkmnBaioiAMe nphwiepbi npon3BOAHbix 
coeAMHeHMfi wamMR cornacHO HacToniAeMy 

M306peTeHMK) BKJlKJMaKDT: 3THnaT (3TOKCI4A) 

Mamna MeTunaT Mamkifl, AMMeTunMamnii, 
ts AnatunMamMR, AnnponkinMarHMft, 

AMM3onponnnMarHMM, AM6yTnnMarHMM, 

AM-TpeT-6yTwnMarHMM, AMM3o6yTnnMarHnii, 

AH -BTop-6 yrun Ma nn m m , An4>eHnnMarHHM, 

MeTwnMarHMMxnopMA, MeTMnMamMMMOAHA, 

MamnfiMeTwnKap6oHaT, iviapokcha Mamkiq, 
20 MamMMaHTpaueHAMaHMOH, 

M3onpo^^m^Mmo^eKCl^aM^4AOMa^H^l^^6poM^lA, 

M8TnnMarHMM6pOMMA, MeTunMarHHwxnopMA, 

3TnnMarHM^xnopnA, (Jtopma Mamnq, xnopuA 

Mamnfl, 6y run Mam m Cixnopn a, 

H3onponnnMarHM^xnopnA, 
25 i^MKnoneHTHJiMarHUMrMAPMA, 

lAHKnoneHTMjiMarHUMrMApoKCMA. 

i^MKnoneHTHiiMarHMvixnopMA, 

UMKnoneHTMriMarHnCiMeTMn, 

qnKnoneHTnriMarHHM3TMn, 
30 L\MKnoneHTnnMarHn«MeTnrion t 

L(HKnoneHTnnMarHHM3Tnnon , 

L^HKnoneHTunMarHUMMeTOKCHA, 

t4MKnoneHTMriMarHHM3TOKCMA, 

L(MKnoreKcnnMarHMiirnAPHA, 

14M KnoreKCMJi Mam m m ruApoKCMA, 
35 [\\a icn ore kcmji m a m h Mxnop m a. 

UMKnoreKCMnMamMMMeTMn , 

i\\a icn ore KCMn Ma m m Msrun , 

L^MKnoreKCMnMarHMMMeTunon, 

14M KnoreKCMJi Mam m Msrunon , 

14M Knore KCMn Ma rH m m m eio kch a , 
40 qnKnoreKcnnMamn^3TOKCMA, 

TpeT-6yTnnMarHMi^xnopnA, 

M3o6y Tun Ma mn Cixnopn a, ann m Ma m m MxnopM a, 

6eH3nnMarHMMxnopviA, 6eH3nnMarHMMrnApHA, 

eeHSMnHarHMwaTMnaT, 6eH3nnMarHHMMeTnnaT, 

6eH3MnMarHMM3TOKCMAi 6eH3MnMarHMMMeTOKCMA, 

45 ai4eTaT Mamnn, MeTnriKap6oHaT MamMfl, 
t p m m eTuncvin nri m eTMn Ma m m mxji op m a, 
MarHMMaueTaTTeTpamApaT, 
MeTnnMarHMMM3onponnnL^MKnoreKcnnaMHA, 
nnpoc{)occf)aT Mamnfl, 

5Q Cj)eHHn3TMHMnMarHMM6pOMHA, 

MeTnnc|58HnnMarHHMxnopMA, MeTMnMamMM, 
3TMnMamnM, nponnnMamMM, H3onponnriMarHMR, 
6yTnnMarHMM ( MsoSyTMnMarHMil, 
t peT-6y Tun m a m m m , BTop- eyTunMamMM, 
ct)eHnnMarHMM, aueTaT MamMfl, rnApoc})occf)aT 
55 Mamnfl, qMKnoneHTunMamHCi, 
i^MKnoneHTunMarHMMrnApoKCMA, 
L(MKnoneHTMJiMeTnnMamnM, 
MeTMnuHKnoneHTunMeTMnMarHMM, annMnMarHMM, 
6eH3nnMarHMM, neHTM/iMamMM, 

1 ,1-AHMeTkinnponnnMamniirnAPOKCHA, 
60 1 ,1 -AMMeTunnponMnMeTMjiMarHUM, 

c})eHMnMamM« ( cfeHonMamMvi, rviApoKCHA 
Mamvin, Kap6oHaT Mamnq, cRnwL^A Mamnn, 
4>occ})aT Mamwfl, 4)occ})mt Mamna, 6ncynbc})MT 
Mamvifl, MamweByio conb L-acnaparwHOBOM 
KMcnoTbi, MamkieByio conb DL-acnaparwHOBOti 
KMcnoTbi, BKnioMafl nx aHanorn, roMonom, 
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n30Mepw n npon3B0AHbie. CooTBeTCTByjomne 
coeAHHeHHH 6epnjinn«, KanbijHfl, ctpohljhji, 
oapna, paAHfl h L\HHKa TaioKe BKmonaioTcfl b 
npaKTiiicy HacTonu^ero n3o6peTeHnn. 

HeorpaHMMUBaioiuMe npnMepbi npon3BOAHbix 
coeAHHeHHH ceneHa BKntoHaioT: amnnbHue n 
AnanicvuibHbie coeAHHeHHH ceneHa, 
A^iMeTunceneH, AHMemnceneHHA, 
AnsTunceneH, AHnponnnceneH, 
AHH3onponnjiceneH, AH6yTnnceneH, 
AHM3o6yTnncejieH, AH-TpeT- 6yTnnceneH, 
AM-BTop-6yTMnceneH, Anc^eHkinceneH, 
TeTpaMeTMJicaneH, TeTpasTunceneH, 
TeTpanponn/icexieH, TeTpan3onponnnceneH, 
TeTpa6yTMJicejieH, TeTpan3o6yTnnceneH, 
TeTpa-TpeT-6yTuncejieH , 
TeTpa-BTOp-eyTunceneH, TeTpacfceHnnceneH, 
(pemncenen, MeTHncfceHnnceneH, 
MeTunc^eHnnceneHUA, MeTnn4)eHonceneH , 
ceneHur LjHHKa, AH-H-6yTnnc})occt)aHceneHMA, 
ceneHaHTpeH, ceneHOMOMeBHHy, ceneHoc^eH, 
annnnc^eHnriceneHkiA, 

1 ,3-AMrviAPo6eH30HMHA , 

2,3-AHruApo-3-Me™n , 

1 ,1-AHMaTnn-2-ceneH0M0MeBMHy, 
AM4)eHMnAMceneHMA, 4>eHnnceneHMnxnopMA, 
6eH30JiceneHOByKD KncnoTy, ceneHHT HaTpna, 
6eH3onceneHOBbiPi aHrnAP^A, ceneHOi^naHaT 
Kannfl, ceneHOMOMeBMHy, rnApoceneHHT Haipna, 
4-xnopo6eH3onceneHHA, 
4-(MeTwnceneHO)6yTnpaT, 6eH3MJice/ieHiiA, 
amcnnceneHbi, BKniOHaa AHMemnceneHHA, 
AH3TnnceneHHA, AnnponnnceneHHA h t. A-, 
armnnc^eHnnceneHHA, 6eH3onceneHon, 
6eH3nnceneHHA, 

(c^eHMnceneHOMeTMnjTpviMeTMncMJiaH, ceneHaT 
Kajinfl, ceneHHT Kannfl, ceneHOByio KncnoTy, 
An6eH3nriAMceneHMA, n-TonnnceneHHA, 
Tpnc}>eHnn4)Oc4)MHcejieH, ceneHo-DL-MeTMOHMH, 
n-ronnnceneHHA, BKnionafl nx aHanorn, 
roMonorn, n30Mepbi m npon3BOAHbie. 

HeorpaHUMUBajoiA^ie npnMepbi npon3BOAHbix 
coeAHHeHHH TennypnAOB BKnioHaKrn 
AM-H-6yTMJi4)OCct)aHceneHHA, ceneHaHTpeH , 
ce/ieHOMoneBMHy, ceneHoc^eH, 
annnncf>eHMnceneHHA, AHMemnTennypHA, 
AHSTHmennypHA, AHnponnnTennypnA, 
AHH3onponnnTennypHA, AH6y™nTennypHA, 
AHM3o6yTM/iTen/iypMA, AH-TpeT-6yTnnTennypnA, 
AH- BT*op-6y thji lenny p ma. AncfceHnnrennypHA, 
TeTpaMeTwriTejiri y pnA , TeTpa3TMJiTenjiy pufl , 
TeTpanponwiTejiJiypHA, 
TeTpaM3onponnjiTejiJiypnA, 
TeTpa6yTnriTejiJiypMA, TeTpan3o6yTMjrrenjiypMA, 
TeTpa-TpeT-6yTMJiTejiJiypnA, TeTpa-BTop- 
oyTHmennypHA, TeTpacfreHnnTennypnA, 
c^eHMJiTennypMA, MeTnno>eHHnTennypHA, 
MeTHJicf)eHoriTejiJiypnA, ceneHHT HHHKa, 
AH-H-6yTHncf)oc4>aHTennypHA, 
Anc()eHMJiAHTennypnA, AWMeTwrrennypHA, 
AH3TnnTennypnA, AHnponnnTennypnA, 
AHH3onponnnTennypHA, AH6yTnnTennypnA, 
AMH3o6yTnnTennypnA, AH-TpeT-6yTnnTennypHA, 
AM-BTop-6yTnriTejiiiypnA, AHc^eHnnTennypnA, 
AHMeTHfiA^TennypuA, AHSTnnAHTennypnA, 
AHnponmiAHTennypMA, 

AMH3onponnnAMTennypnA, AH6y™nAHTennypHA, 

AH n 3o6y thjtah Tenny p n a . 

AH -TpeT-6y t HJTAHTexiny p ma , 

AH-BTop-6yTnnAHTejinypnA, 

Ancpe h nn ah Tenny p ha, BKnioMaa hx aHanorn, 

roMonorn, M30Mepbi h npoM3BOAHbie. 

HeorpaHHMMBaioa\He npnMepbi npoH3BOAHbix 
coeAHHeHHH >Ke/ie3a BKnioHaiOT: c^eppoLjeH, 
MeTuncjDeppoueHbi, AeKaMeTnncfceppoijeH 
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(6nc(neHTaMeTnrmkiKnoneHTaAHeHHJi)>KeJie3o), 

1 ,1 '-AKaueTWJNfceppoijeH, 

1 , 1 -cfceppoi4eHKap6oHOByio KUcnoTy , 

cf)eppoL;eHoyKcycHyio KncnoTy, 

4)eppoi4eHai4eTpOHMTpn/i , 

1 , 1 '-c^eppoueHencfAHC^eHHric^oc^MH), 

4)eppoL^eHKap6oKcanbAerHA, 

4>eppoueHKap6oHOByio KncnoTy, 

1 ,1 -c}>eppoL^eHAMKap6oHOByKD Kucncrry, 

1 , 1 '-cfceppoueHAHMeTaHO/i , 

4>eppoi4eHAHMeTaHon, AH>Kene30HOHaKap6oHnn, 

AH>KeJie30AOAeKaKap6oHHJi , 

AH)Kene30HOHaKap6oHMii, 

)Kene3oneHTaKap6oHiui, 

TpH)Kene30AOAeKaKap6oHnn, BMHHJi4>eppoi4eH, 
6nunKnoneHTaAweHMJT>Kejie30 (cjDepponeH), 
^ Kn oneHTaAHeHHJi MeTkJJi L4H KnoneHTaA^eH HJi>Ke 
ne30, 6kic(MeTMjiuMKnoneHTaAneHMJi)>Kene30 p 
UM icnone HTaAneH HJiaTHJiMHKrioneHTaAMeH MJiKeji 
e30, Sn^aTurmHKnoneHTaAHeHnn^eneso, 
enctanMeTurmnKnoneHTaAneHHri^aneso, 
encjTpuMeTMjmMKnoneHTaAHeHMn^ejieso, 
L\HKnoneHTaAHeHHn-TpeT- 
6yTnrmn KnoneHTaAHeH kin>Kejie3o , 
encCneHTaHeTMnmiKnoneHTaAHeHnn^eneso, 
MeTurmHKnoneHTaAMeHwnaTMJimiKnoneHTaAMeHM 
jDKene30, 

eHcfreKCHJii^HKnoneHTaAHeHHn^eneso, 

6 n cm HAeHH/i>Kene30 , 

6yTaAHeH)Kene30TpnKap6oHMJi, 

AHUHKnoneHTaAHeHHn>Kene3o, 

L^HKnoneHTaAHeHHn>Kejie30(AHKap6oHH/i)(HOAHA) 

L\HKnoneHTaAHeHHn>Kene30(Kap6oHHji)(HOAHA)(M 
eTHHTeTparMAPOcfypaH), cjDepponnaHHA >Kene3a 
(1 1 1), reKcai4HaHo4)eppaT(l l)rHApaT aMMOHHA, 

Knone HTaAH eH nnxen e3 oa h Ka p6 oh mjia m m ep , 
i^MKnoneHTaAH eH Hn>Kejie30AH Kap6oH HJ1MOAHA . 
neHTaKap6oHnn >Kene3a, 
AM>Kejie30HOHaKap6oHMJi, c^eppoueHoyKcycHyio 
KncnoTy, 4)eppoi^eHaL^eTOHHTpnji, 
c})eppoL\eHMeTaHOJi, aL^eTH/icpeppoL^eH, BKntoMaa 
mx aHanorn, roMonorn, M30Mepbi h 

n pO M 3BO ah bl e . 

HeorpaHHMHBaioiAHe npniwepbi npoH3BOAHbix 
coeAHHeHHH HHKert« BioifOMaioT: anKnribHbie, 
apMfibHbie, anKOKCM, ariKMHaHoribHbie, apunoKcw, 
AH/TpnanKHn, AH/TpnapH/i, AH/TpnariKHriOKCH , 
AH/TpnanKHnaHon, AH/TpnapHnoKCM h/hjim 
i^HKnoMaTM^ecKne KowinneKCbi, b tom nncjie 
6HCij;MKnoneHTaAHeHHJiHHKenb, 
L^MKnoneHTaAHeHMJiMeTMnuHKnoneHTaAweHMjiHH 
Kenb, 6nc(MeTMrmnKnoneHTaAMeHviri)HMKejib, 

6MC(TpM4)eHMn4>OC4)MH)AHKap60HMJlHMKenb, 

6Mc(M3onponHnuMKJioneHTaAneHMn)HMKejib, 

6HCHHAeHHJlHHKenb, 

4HKnoneHTaAHeHHfiHHKejibHHTpo3Hn , BKruoMaa 
mx aHanorn, roMonorn, H30Mepbi h 
npoH3BOAHbie. 

HeorpaHHHHBaKDiuHe npnMepbi npoH3BOAHbix 
coeAHHeHMH Ko6aribTa BKnioHafOT] 

6MCi^MKnoneHTaAHeHMnKo6anbT, 
6HC(MeTHJii^HKnoneHTaAHeHHJi)Ko6anbT, 
6Hc(AHMeTHni^HKnoneHTaAHeHHJi)Ko6anbr, 
L^MKnoneHTaAHeHHnKo6anbT, AHKap6oHMJi, 
Ko6anbT(l l)reKcaMeTnneHTeTpaMMH, Ko6anbT 
(H)rHApoxHHOH, 

L4MKnoneHTaAMeHHJiKo6ajibTAMKap6oHMJi , 
BKniOHafl hx aHanorn, roMonorn, H30Mepw h 
npoH3BOAHbie. 

HeorpaHHHHBaKDiAHe npnMepbi npon3BOAHbix 
coeAHHeHHH i^HHKa BKnfOMaiOT; anKHni^HHK, 
apnni^nHK, anKnnoKcni^nHK, apnnoKCHL^HHK, 
AnanKnnuHHK, AHapnnunHK, AHanKnnoKCHUHHK, 
AnapnnoKCHL^HHK, t^HKnoMaTHHecKne KOwinneKCbi 
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l^MHKa, B TOM MHCTie flUMeTHJlL^HHK, AH3TMJ114MHK, 

AMnponwiunHK, AHU3onporwii4HHK, 
fln6yTkumkiHK, Ann3o6yTnnmiHK, 
An-TpeT-6yTnni^MHK, AM-BTop-SyTunmiHK, 
AMcfceH mti 14M h k , ai4eiaT LiMHica, STunaT nnHKa, 
apceHUA i^MHKa, tmapokcha LJMHKa, ceneHMA 
i^kiHKa, ceneHMT i^kiHKa, cfcTopMA ijMHica, xnopuA 
I4HHK3, miaHUA uhhio, cJrropHA unHKa, xnopuA 
L\nHKa, yHAeunneHaT l\hhk3, HMTpaT i^MHKa, 
aKpmiar LjMHica, MeTaKpunar i^MHKa, 

MeTHnUMHIOCnopHA. M306yTMnLJMHKXnopMA, 

cTeapaT i^MHKa, L^HHKAHMeTHJTAM3TM0Kap6aMaT, 
AM-H-nponnnnnHK, Aw-o-TonMJmMHK, 

H306yTl4TH4MHKXnopMA, MeTMJILJUHKXJlOpUA, 

MeTaKpn/iaT l^mhio, aKpmiaT LjMHKa, 
reKcac^TopcminKaT l^mhio, HMTpaT m^HKa, 
rviApoKCHA UMHKa, yHAeunneHaT uyima, ceneHMT 
i^MHKa, CTeapaT i^HKa, i4naHHA l^mhio, 

H306yTHni4HHKXJ10pMA, MeTMTmMHKXnopMA, 
reMHUMHK L(+)MOJ10MHOM KUCnOTbl, BKnKWafl mx 

aHanorw, roMonoro, M30Mepbt m npoM3BOAHbie. 
CooTBeTCTByroiAne coeAMHeHMM Mamnn TaiOKe 

BKHIOHaiOTCfl. 

HeorpaHMMUBaiou^Me nprnviepbi npoM3BOAHbix 
coeAMHeHMM* nepexoAHbix MeTannoB, t. e. Taicwx 
MeTannoB, kbk CKaHAMfi, tutsh, bshbrwm, xpowi, 
wapraHeL^, xene30, Ko6anbT, HMKenb m mx 
cooTBeTCTByioLi^nx xMMumecKnx rpynn, BKnionaioT 
aniaijibHbie, apmibHbie, a/iKunoKcn, apmioKcn 
h/hjim KO/ibL^eBbie cucTeMbi coeAHHeHUM 
nepexoAHbix MeTannoB. BKniOHaioTCfl Taiwe 
coeAHHeHkifl c HecKonbKHMM anKunbHbiMM nnn 
anKunoKcupaAHKanaMM, CBH3aHHbiMM c oahmm 
MeTannoM. Oaho3H3Mho BKruoMaioTCfl 
^Knc-MaTHMecKwe coeAMHeHMfl nepexoAHbix 
MeTannoB. 

HeorpaHUMUBaioiAHe npuMepbi npoM3BOAHbix 
coeAHHeHUM a30Ta BicnioMajoT: 

2-MeTOKCVl6eH3HJiaMHH l 2-M8TOKCH6eH3HJiaMMH, 

2- (4-MeTOKCM6eH3MJiaMMHO)nMpV1AMH, 
HUTpOaHHJlMH, 1-HMTpoaHMJIMH, 2-HHTDOaHHTIMH, 

3- HMTpoaHHJlMH, 4-HMTDOaHkir!HH, HMTp03HM30n, 

1- HHTpoaHM3on, 2-HMTpoaHM30n, 3-HMTpoaHH30fl, 

4- HHTpoaHH3on, aHunnH, 2-aHMnosTaHon, 

aHHSaMHA, aHM30HMTpnn, HUTpOMeTaH, 

HUTpOSTaH, HUTpOOKTaH, nUKO/IMH, 1-flMKOnMH, 

2- nnKoriMH, 3-nnKonnH, 4-nnKoriMH, 
TeTpaMeTunaMMOHHiirMAPOKCHA, 
TeTpa3TnnaMMOHMiirMApoKCHA, 

N ,N ,N .N'-TeTpaMeTunsTuneHAnaMMH, 
TOJiynnoBbiM rnApa3HA, TonynA^H, M-TonyMAMH, 
o-TonynAMH, n-TonynAMH, TonyHMTpun, 
o-TonyHHTpun, n-TonyHHTpun, 
Tpna30L\MKnoHOHaH, Tpna30Ji, 1,2,4-Tpna3on, 
Tpna3HH, 1 ,3,5-Tpna3kiH, Tpn6yTnnaMHH, 
TpMSTaHOJianiiH, TpwvieTaHonaMUH, 
TpwnponaHonaMMH, TpuMeTOKCunnpuMHAMH, 

2,4,6-TpMMeTOKCMnnpHMMAHH, 

TeTpaMeTunaMMOHUM, TpnMeTnnnnpa3MH, 
MOMeBMHy, ypa3on, ryaHMAMHHMTpaT, 
ryaHHAHHoyKcycHyio KMcnoTy, Tuoc^eHon, 
HaTpneByio conb TMocfeeHona, THOMoneBUHy, 

KyMMAHH, AH0eHHJiaMMH, M-KCHJ1HAHH, 

MOHMenTunaHUH, Tony n ah h, aMnnaHMHo6eH3on, 

3TMJiaMHH06eH30n, aMHH04)eHMJl, 

M6TMn-o-TonywAMH, H-6yTnnaMMHo6eH3on, 
H-nponnjiaMMHo6eH30Ji, MOHoaTunaHnnnH, 
MOHo-H-nponnnaHUJiMH, STunAMcJjeHnnaMMH, 
MOHO-H-6yTnnaHnnnH, AUSTunaMMH, 
AM-H-npontmaHnriMH, MOHon3oaMnrtaHHJinH, 

AH3TH/iaHMJlHH, AHMeTHnaHMTlHH, 3TMJiaMMH, 
TpMSTHfiaMMH, TpMC^eHHTiaMMH, 

n3onponnnHMTpnT, aMMnaK, BKntonas hx 
aHanorn, roMonorn, M30Mepbi m npon3BOAHbie. 
Heorpa HMMHBajoLi^ne npuMepw npon3BOAHbix 
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coeAHHeHMfl TUTaHa BWiJOMaioT: 

TMTaHA^M3onponoKCM6Mc(2 l 4-neHTaHAnoHaT) 1 
TMTaHMeTunaT, THTaH3TnnaT, 
THTaH(IV)2-3TnneHOKCMA, TMTaHnsonponnnaT, 
TeTpasTHJiopTOTHTaHaT, BKnKwafl hx aHanom, 
roMonom, M30Mepbi m npon3BOAHbie. 

HeorpaHMHUBaioiAMe npwviepbj npon3BOAHbix 
COeAHHeHklM l4HpK0HMfl BKnionaioT: Kap6nA 
L4npKOHMfl, mipKOHHMnponnnaT, l4MpKOHMM3TVinaT, 
AeKaMeTwrmMpKOHOLteH, 
AeKaMeTunuMpKOHoueHAnxnopwA. 

eHCLiUKnoneHTaAHeHH/lL^MpKOHM^, BKHKDMafl MX 

aHanom, roMonorn, M30Mepbi m npon3BOAHbie. 

HeorpaHMMHBaioiAMe npuMepbi npon3BOAHbix 
coeAMHeHHM Monn6AeHa BKn»oMaiOT: 
Monn6AeHKap6oHnn, Monw6AeHreKcaKap6oHnn, 

TpMllHpMAHH- 

TpnKap6oHnnMonn6AeH, 
Monn6AeHOKCMTeTpaxnopnA, 
i4MKnoneHTaAMeHnnMonn6AeHKap6oHnnbt ( 
BKniOMafl 6e3 orpaHMMeHHfl 
6eH3onMonM6AenTpMKap6oHnn, 
6 H14M KnorenTaAMeHMon M6AeHTeTpa Kap6oH nn , 
miKnorenTaTpneHMonn6AeHneHTaKap6oHnn, 
6MCL^HKnorenTaAMeHnn6MMonn6AeHneHTaKap6o 
Hun, Me3 MTiine h m on h 6 as ht p m Ka p6 oh mji , 
TponeHMonn6AeHTpnKap6oHnnct>Top6opaT, 
i4MKnoneHTaAMeHMnMonn6AeHTpMKap6oHnnAMMe 
P. 

MeTnni;MKnoneHTaAMeHMnMonM6AeHTpnKap6oHki 
nAnwep, aHM3onMonn6AeHTpviKap6oHMn, 
Me3HTnneHMonn6AeH TpuKapooHun, BicnjOMaa nx 
aHanorn, roMonom, ki30Mepbi m npon3BOAHbie. 
CooTBeTCBy»oiAne coeAMHeHUfi xpoivia n 
Bonbcf)paivia TafOKe BKnK)MaKDTcq b npaKTwcy 
AaHHoro M3o6peTeHM«. 

HeorpaHMHMBajoinne npuMepbi npon3BOAHbix 
coeAMHeHMCi MeAM BKnjOMaiOT: 

6nc(3TnneHAMaMMH)MeAb(ll)rnAP0KCMA. 
Kap6oH3T MeAM, 

^ioioneHTaAMeHtinTpii3TMn4)occ|)MH MeAM, 
Ana3oaMMHo6eH3on aL\eTaT MeAM, 

aL^eTMnai^eTOHaT MeAM, aMMHoai^eTaT MeAM, 
3TMnaueTaT MeAM, c{)eppouMaHMA MeAM, 
MeAb-KanMM 0eppoL\MaHMA, HacpTeHaT MeAM, 
HMTpaT MeAM, cpoccjDMA MeAM, cpTanaT MeAM, 
BKniOMafl mx aHanorM, roMonom, M30Mepbi m 
npoM3BOAHbie. 

flononHMTenbHbie HeorpaHMHUBatoiAMe 
npuMepbi Kap6oHnnbHbix coeAMHeHUM BKnionaioT 
AeKaKap6oHMnAMMapraHeL\, 
(ai^eTMnaLteTOHaTo)AHKap6oHMnpoAMM. flpyrne 
BKnjonaeMbie opranoMeTannMHecKMe 
coeAMHeHMfl flBn^ioTCR MeTannoijeHaMM, npM 
stom HeorpaHMHMBatoiAMe npMMepw T3kmx 
coeAMHeHMM BKnioMatoT ct>eppoueH, 
Ko6anbTOL^eH, HMKeneL^eH, TMTaHoi4eHAMxnopMA, 
MupKOHOLteHAMxnopMA, ypaHOL^eH, 
AeKaMeTMnc^eppoL^eH, ASKaMeTuncnnnKOL^eH, 
AeKaMeTMnrepMaHMeueH, AeKaMeTunonoBoi^eH, 
AeKaMeTMncJjoc^oi^eH, AeKaMeTunpyTeHoi^eH, 
AeKaMeTkinocMoi^eH, A©»<aMeTMnL^MpKOHOL\eH, 
BKTiJOMafl mx aHanorM, roMonom, M30Mepbi m 

npOM3BOAHbie. 

CneAyeT noHMMaTb, hto npoMSBOAHbie 
coeAMHeHMM MeTannoB (b tom MMcne yKa3aHHbie 
Bbiiue) BKnioMatoT nioobM MeTann, MeTannoMA 
n/MnM HeMeTann (HasbiBaeMbiM 3Aecb 
"MeTannoM" unM "MeTannMnecKMM 

coeAMHeHMeM" ), KOTopbie BbinonHAJOT 3aAaMy 
M3o6peTeHM« 3a«BMTenq. YKa3aHHbie MeTannw 
MoryT HaxoAMTbCfl b coeAMHeHMM, coAep^amieM 
oamh MnM HecKonbKO anKMnbHbix, apMnbHbix, 
anKMnoKCM, anKMnaHonbHbix (anKaHonbHbix), 

fMApOKCMn bH blX , KapSOHMnbHblX, apMnOKCM, 
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apunanKaHOJibHbix nnn KonbL\eBbix KOMnneKCOB. 
TaKMM o6pa30M, yKa3aHHoe npousBOAHoe 
coeflMHeHne MeTanna MoweT flB/iflTbca 

L^MKTIOMaTHMeCKUM COeflMHeHMeM, coflepxamuM 

KaK KOJibueByio cucTeMy, raK m oamh hjih 

HeCKOJlbKO aJlKHflOBblX, apMJIOBblX, a/lKVUlOKCM, 

axiKHiiaHOJibHbix (ajiKaHOJibHbix), 
ruiAPOKcunbHbix, Kap6oHwnbHbix, apunoKcn, 
apwnanKaHoribHbix paflUKanoB. 

06bNHbie ncnbiTaHUH nosBonflT onpeflennTb 
APyrne MeTannbi, wx coeAWHeHHfl h coMeiaHMH, 
yAOBXieTBopaioiUMe KpmepuRM M3o6peTeHnn 
3aflBHTenfl. TawM o6"pa30M, n»o6otf MeTann, 
o6ecneMMBafoiMnK BbinonHeHkie saAa^n 
HacToamero H3o6peTeHHH, BKnionaeTCfl b 
o>opMyny nocneAHero. 

ripeAnoMTHTenbHo TaioKe MMeTb 
TewnepaTypy OKuraHna, npeBbiujaiotnyio 
TewinepaTypy KnneHH« MeTannoB (nnn 
MeTannMHecKnx coeAHHeHMfi). 

ycraHOBneHO, mto 6onee BbicoKan MaccoBaa 
KOHi^eHTpaquji KuicnopoAa b cocTaBe TonnuBa, b 
oco6eHHocrn npn 6onee BbtcoKOM KOHi4eHTpai4MM 
KOMnoHeHTOB co CBOMCTBaMU, ynynujaioLUMMU 
cropaHne, no3BonaeT wcnonbsoBaTb 6onee 
BbicoKwe KOHL^eHTpaunn MerannnMecKnx 
KOMnoHeHTOB. Bonee BbicoKne cpeAHwe 
nnoTHOcTH cnc TonnuBa, 

CnC/AonoriHUTenbHoro TonnuBa n/nnn cpeAHne 
nnoTHOCTM AonoriHurenbHoro TonnuBa TaiOKe 

CBH33Hbl C 6onee BblCOKUMU AOnyCTMMblMH 

KOHueHTpai|MflMH wieTannoB m 6onee bwcokhmh 
cKopocTAMM Bbixnona. TepMOAnHaMHKa 
cropaHUfl b TennoBbix ABnraTenax n 
dexnoMeTpufl npouecca p,ena\OT 
npeAnoHTHTenbHbiMM BepxHi/ie npeAenw 
C0Aep>KaHHfl iweTannoB. 

KoHueHTpai^Mfl coAepwaHum MeraruiOB 

MOKeT CyiAeCTBeHHO M3MeHflTbCfl. 

HeorpaHUMUBaiou^kie npuwiepbi BKnioHaiOT 
yKa3aHHbie mMenenm ot 0,001 ao 6onee 7,50 r 
3/ieMeHTapHoro MeTanna/rannoH, ot 0,001 ao 
6onee 10,00 r aneMeHTapHoro MeTanna/rannoH, 
ot 0,001 ao oonee 15,00 r aneNieHTapHoro 
MeTanna/rannoH, ot 0,001 ao 6onee 20,00 r 
3JieMeHTapHoro MeTanna/rannoH, ot 0,001 ao 
Donee 30,00 r aneivieHTapHoro MeTanna/rannoH, 
ot 0,001 ao 0,001 ao 6onee 50,00 r 
aneMeHTapHoro MeTanna/rannoH u 6onee. B 
HeKOTopbix cnyMaax npuMeHeHHfl Mo>KeT 6biTb 
xenaTenbHOM KOHL^eHTpaLjufl MeTanna, paBHafl 
hjim 6onbwaH neM 1/64, 1/32, 1/16, 1/4, 3/8, 
1/2, 5/8, 3/4, 1, 1,5, 2,0, 2,5, 2,6, 2,7, 
2,8, 2,9, 3,0, 5,0, 7,5, 10, 15, 20, 25, 26, 
27, 30, 33, 35, 40, 50, 55, 60,0, 65, 70, 80 
m 90 r/ran/ioH. B TonriMBe c noBbiweHHbiMM 
xapaKTepucTMKaMM, n/nnn b paKeTHOM, w/nnn b 
peaKTMBHOM TonnnBe KOHL^eHTpai^nyi 
aneMeHTapHoro MeTanna MO>KeT cocTaBnaTb 
nopflAKa 100, 150, 200, 225, 250, 300, 400, 
ot 200 AO 500, 600 n ot 800 AO 1000,0 
rpaMM/rannoH, b oco6eHHOCTH atia ycnoBHfi 
caMOBOcnnaivieHeHUfl. KoHi^eHTpai^nfl, 
BbixoAHiAafl 3a yKa3aHHbie npeAenw, TaioKe 

BKHIOHaeTCfl. 

OAHaKO Anana30Hbi coAep>KaHMfl MapraHL^a 
Ana 6onee TpaAni^noH Horo npwMeHeHkm b 
AononHMTenbHOM TonnnBe b o6meM cny^ae 
BapbupyioT b npeAenax ot npwwepHO 0,001 ao 
npniwepHO 5,00 r Mn/rannoH, ot 0,001 ao 
npMMepHO 3,00 r Mn/rannoH, ot 0,001 ao 
npwMepHO 2,00 r Mn/rannoH, ot 0,001 ao 1,00 
r Mn/rannoH, ot 0,001 ao npwviepHo 0,5 r 
Mn/rannoH, ot 0,001 ao 0,375 r Mn/rannoH, ot 
0,001 ao npuwiepHO 0,25 r Mn/rannoH, ot 0,001 
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AO 0,125 r Mn/rannoH, ot 0,001 ao 0,0625 r 
Mn/rannoH \a ot 0,034 ao 0,125 r Mn/rannoH 
cocTaBa. 

flpyrne KOHi^eHTpai^MH MeTann MHecKoro 
aneMeHTa unui MapraHua BKnionajoT 1/128, 1/64, 
1/32, 1/16, 3/32, 1/8, 5/32, 3/8, 1/4, 1/2, 
3/4, 0,8, 0,825125, 1,0, 1,2, 1,3, 1,4, 

1.6, 1,656, 1,75, 1,875, 1,90, 2,0, 

2.3, 2,4, 2,45, 2,5, 2,6, 2,7, 2,8, 

3.0, 3,1, 3,2, 3,3, 3,3125, 3,4, 3,5, 

3.7, 3,8, 3,875, 3,9, 4,0, 4,1, 4,2, 

4.4, 4,5, 4,6, 4,7, 4,75, 4,875, 4,9, 

5.1, 5,2, 5,3, 5,4, 5,5, 5,6, 6,0 6,1, 
6,3, 6,4, 6,5, 6,625, 6,5, 6,6, 6,7, 
6,9, 7,0 7,1, 7,2, 7,25, 7,3, 7,375, 

7.5, 7,55, 7,6, 7,8, 7,875, 7,9, 8,0 
8,75, 8,875, 9,0 9,1, 9,25, 9,3, 9,375, 
9,5, 9,6, 9,7, 9,75, 9,8, 9,875, 9,9, 
10,125, 10,25, 10,375, 10,5, 10,6, 
10,875, 11,0, 11,1 11,2, 11,3, 11,4, 



1,5, 
2,25, 
2,9, 
3,6, 
4,3, 
5,0, 
6,2, 
6,8, 
7,4 
8,5, 
9,4, 
10,0, 
10,75, 
11.5, 
12,0, 
12,75, 
13,25, 
13,75, 
14,3, 
15,0, 
22,0, 
29,0. 
36,0, 



11,6, 11,7, 11,75, 11,8, 11,875, 11,9, 

12.2, 12,3, 12,375, 12,4, 12,5, 12,7, 
12,875, 12,9, 13,0, 13,1, 13,2, 13,2, 

13.3, 13,375, 13,4, 13,5, 13,6, 13,7, 
13,8, 13,875, 13,9 14,0, 14,1 14,2, 

14.4, 14,5, 14,6, 14,7, 14,8, 14,9, 
16,0, 17,0, 18,0, 19,0, 20,0, 21,0, 
23,0 24,0 25,0, 26,0, 27,0, 28,0, 
30,0, 31,0 32,0, 33,0, 34,0, 35,0, 
37,0, 38,0, 39,0, 40,0, 41,0 n Anana30Hbi 
npuMepno ot 0,001 ao 50,0, 100,0, 200,0, 
400,0, 500,0, 700,0, 800,0, 1200, 3500 win 
5000 r MeTanna/rannoH. BicnKDMawDTCH TaiOKe Bee 
KOHL^eHTpai^MM, ynyMUjatou^ne ropeHMe, m 
CTexHOMeTpHHecwie KonnnecTBa 
aneMeHTapHoro MeTanna. 

B cnynae AH3enbHoro TonnuBa BicnioMaioTCfl 
TaiOKe KOHueHTpaunn MapraHL\a, npeBbiniaioiAHe 
1,0% no Macce TonnuBa wnw npn6nn3HTenbHo 
ot 25 ao 33 r/rannoH. B 6eH3MHOBOM Tonn^Be 
>KenaTenbHbi KOHi^eHTpai^nn MapraHua, 
npeBbuuaramHe 1/64, 1/32 wnn 1/16 r/rannoH. 

flnana30Hbi KOHi^eHTpai^nCi n3MeHHtoTCH b 
3aBMCMMocTM ot KOHKpeTHoro MeTanna, 
TonnuBa, Maccw TonnuBa, ynpaBneHna, ycnoBMtf 
npuMeHeHHfl n TepMOAHHaMnnecKHx 
xapaiaepucTHK, npn stom pa3Mepbi cucTeM 
cropaHna MOAMc()Mi4npyK)TCfi Ann o6ecneHeHM^ 
HM3KOM TeMnepaTypbi m BbicoKO^ 3Heprnn 
OKuraHMfl comacHO M3o6peTeHMto 3aflBMTenfl. 

MeTannbi, yKa3aHHbie 3aflBMTeneM, TaiOKe 
BKnKDMaioT Becb nepeneHb KaTann3aTopoB 
OKuraHUfl, b tom Hucne nwcpaT >Kene3a, conn 
Kanufi m t.a. TaK, HanpuMep, conn Kanun 
BKnioMaioT npoAyKTbi, npoMbiiuneHHo 
BbinycKaeMbie KOMnaH^eii Shell Chemical n 
M3BecTHbie KaK "SparkAid" nnn "SparkAde". 

TaKne conn mo>kho npnMeHATb b TonnnBe c 
KOHLjeHTpamiefi 0,01, 0,4, 0,5, 0,75, 1,0, 
2,0, 3,0, 4,0, 5,0 MacTeM MeTanna Ha MunnnoH 
MacTefi TonnuBa, npn stom BKmonaiOTCfl 
KOHi^eHTpai^MM ot 1 ,0 ao 4,0 nacTefi MeTanna Ha 
MunnnoH, a TaiOKe KOHi^eHTpai^nn MeHee 16,0 
nacTePi MeTanna Ha MnnnHOH. flMana30Hbi 
KOHi4eHTpai4ni^ APyrux conen Kannn wnn 
Cj)eppOL^eHOB l/l3MeHflfOTCH ot 0,10 ao 8,0, ot 4,0 
AO 9,0, ot 5,0 ao 12,0, ot 6,0 ao 13,0, ot 
7,0 ao 14,0, ot 8,0 ao 15,0 nacTei* MeTanna 
Ha MnnnnoH, ot 9,0 ao 16,0 ot 10,0 ao 20,0, 
ot 11,0 AO 22,0, OT 12,0 AO 25,0, OT 13,0 AO 
30,0 ot 14,0 AO 40,0, ot 15,0 ao 50,0, ot 
16,0 ao 60,0, ot 17,0 ao 80,0 ot 18,0 ao 
100,0 MacTefi MeTannmecKoro KOMnoHeHTa nnn 
conn Ha MimnnoH HacTefi TonnuBa. 

flpki peanM3aL\nn u3o6peTeHHH 3aHBMTena 
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KOHijeHTpaLiHH, npeBbiwaioint/ie 3,0, 4,0, 5,0, 
6,0, 7,0, 8,0, 9,0, 10,0, 11,0, 12,0, 13,0, 
14,0, 15,0, 16,0, 17,0, 18,0, 19,0, 20,0, 
21,0, 22,0, 23,0, 24,0, 35,0, 26,0, 27,0, 
28,0, 29,0, 30,0 Hacren* MeTanna (nnn conn) 

Ha MHJIJ1MOH, OflH03HaMHO BKTllOMaiOTCH M 

ABJiflioTcn wenaTenbHbiMH, npn 3tom b 
3aBncnM0CTn ot npnMeHneMbix xuMnneocnx n 
MexaHMMecxvix cpeACTB CI1C MoryT 
ncno/ib30BaTbCfl yKa3aHHbie nnn obnbuune 
KOHMeHTpauMn Kanun 6e3 o6pa30BaHHfl Bpe^Hbix 
oKHcnoB MeTanxia. 

KoHL\eHTpaL\nn MeTannoB, KOTopbie 
o6ecneMHBaioT MaranManbHyio CKopocTb 
ropeHMfl M/nnn peweHne APyrnx 3aAan 
HacToamero n3o6peTeHnn, oflHosnaMHo 
BKniOMatOTcn. 

B cooTBeTCTBMH c AaHHbiM M3o6peTeHneM, 
npeAnoxeHHbie Tonnnsa 6yflyT coAepwaTb 
Tarae KonnnecTBO no MeHbwen" Mepe OAHoro 
coeAnHeHnn wiapramja n/nnn Apyroro He 
nannfomerocn cbmhl^om MeTanna, KOTopoe 
cnoco6cTByeT ynyHweHHOMy cropaHnio b 
cooTBercTBkin c cocTaBOM TormuBa, 
orexnoMeTpnefl, xnMnen ynynweHHoro 
cropaHnn, cwcTeMofl cropaHMn, wenaeMOfi 

3C|x|)eKTnBHOCTbKD M MO^HOCTblO, a TaioKe 
coo6pa>KeHHflMM 3aKOHHocrn m 3Konornn. 

OAHara 0AH03H3MH0 npeAycMaTpnsaeTcn, 
mto npeAno>KeHHoe TonnnBO TaioKe MoxeT He 
coAepxaTb MeTannoB, HanpnMep nBnneTcn 
MOAncfrnui/ipoBaHHbiM. flaHHoe n3o6peieHne 3a 
cneT yBeriHMeHMfl CKopoc™ ropeHnn n/nnn 
CHnweHnn TeMnepaTyp cropaHMn nyTeM noAGopa 
3aMecTHTeneti b TonnnBe, xnMnnecKnx n/nnn 
MexaHUMecKMX cpeACTB, M3no>KeHHbix 3Aecb nnn 
b OAHOBpeMeHHo noAaHHbix 3anBKax, MOweT 
Mcnonb30BaTbcn npn OTcyTCTBUM MeTarma. 

B oahom M3 BapnaHTOB BbinonHeHUfl b 
MeTann nnecKne KOMnoHeHTbi bboaht 
3aMecTMTenn nnn CMetunBatoT stm KOMnoHeHTbi 
Ann AocTM>KeHMn cnHeprvmecKoro ynymueHMn 
TennoBbiAeneHnR, cicopocTn cropaHnn, 

TepMklMeCKOM SCjxfceKTMBHOCTH, CHkDKeHMJI 

3mhcchh, BbiAeneHMfl sHeprnn n t. n. 
H3o6pereHne npeAnonaraeT sHannTenbHbie 
Bapnat^HM b npaicrnKe 3aMemeHnn n 
Ao6aBneHMfl MeTannoB. Cm., HanpnMep, 
naTeHTbi CUJA 3353938, 3718444, 4139349. B 
npaKTMKe M3o6peTeHnn npeAnoMTMTeribHbi 
opraHMsecKMe coefxmenm MeTannoB. 
ripkiMep 9 

CocTaB, BKnioHaiomnn: ynymuajomee 
3a>KnraHne nnn cropaHne KonnnecTBo conn 
Kannn (HanpnMep, BbinycKaeMon KOMnaHnefi 
Shell Chemical Corporation noA Ha3BaHnewi 
SparkAid), no MeHbwen" Mepe oaho 
opraHMMecKoe coeAnHeHne MapraHL^a n no 
MeHbLuefi Mepe oaho CnC-coeAHHeHne. 

Ha npaicrkiKe npeAnommejibHO, mo6bi 
MeTan/ibi 3Aecb MMenn okcmaw c 
OTpnuaTe/ibHbiMM TenjioTaMH o6pa30BaHnn, n 
BeriMMnHbi stmx rennoT o6pa30BaHnn AonwHbi 
npeBbiiuaTb (6biTb 6onee OTpnijaTenbHbiMn) 
npMMepHo -1000, -10000, -50000, -100000, 
-150000 r Kan/MOJib. Eonee npeAnoHTMTenbHbi 
TennoTbi o6pa30BaHnn, npeBbiiuaioinne -200000, 
-225000, -250000, -275000, -300000, -325000, 
-350000, -400000 r Kan/Monb n Bbime (6onee 
oTpML;aTeribHbie). 

>KenaTenbHo, htooh MeTann MMen HM3Knn 
OTHocMTe/ibHbivi MoneKynnpHbin Bee. 
flpneMneMbie MoneKynnpHbie Beca aha 
npeAnoxeHHbix MeTannoB BKnioMajor Beca 
MeHee 100, 80, 72, 70, 60, 59, 55, 36, 34, 



32, 30, 28, 26, 24, 22, 20, 18, 16, 14, 12, 
10, 8, 6 m\A 4; 6onee npweMneMbie BicnioMatoT 
MOJieKynnpHbie Beca MeHee 59, 56, 32; 
wenaienbHbiMH MOJieKyriflpHbiMM Beca mm 
flBJiHJOTCfl Beca MeHee 27, 24; 6onee 

5 xenaTejibHbi MoneKyji^pHbie Beca HHwe 15; m 
eu^e 6ojiee xenaTeribHbi MoxieicyjiflpHue Beca 
MeHee 14; npw stom Han6onee xenaTeribHbi 
MoneKynnpHbie Beca MeHee 6. H3o6peTeHne 
npeAnonaraeT ra30o6pa3Hbie m TsepAwe 

1Q MeTannw n/nnn nx coeAHHeHnw. 
npeAnoHTMTenbHo, HTo6bi npoAyKTbi cropaHnn 
stux MeTannoB He OKa3biBanw 
He6naronpn«THoro B03Ae«cTBHfl Ha 
OKpy>KaK>myK) cpeAy, to ecTb o6naAann 6bi 

HM3KOM TOKCMHHOCTbtO 6binM HeTOKCMHHbl. 

15 MMeeTCfi 6onbiuoe KonkinecTBO coeAHHeHMfl 
MeTannoB, npnroAHbix a^« ncnonb30BaHH« b 
AaHHOM M3o6peTeHnn. B KanecTBe npnMepa 
mo>kho npnBecTn "CnpaBOMHnK no xhmmm m 
cpM3MKe", 1995 r. XkiMMMecKofi Pe3HHOBOi^ 
KOMnaHMM CRC, pasAen cf)M3MMecKVix kohct3HT 

20 MeTannoopraHUMecKwx coeAHHeHnw (n/nnn 
Apyrne cBfl3aHHbie c hmmm pasAenbt). Oco6eHHO 
npnroAHbi MeTarinbi, pacTBopMMbie b TonnnBe, 
yAOBneTBOpflHDii^ne KpHTepn^M ashhoto 
M3o6peTeHHH. 

flpyrvie He orpaHMHMBaiou^ne o6"beM 

25 H3o6peTeHMfl npnMepbi He coAepxamnx cBkiHLja 
coeAHHeHnti MeTannoB npnBeAeHbi paHee b 
onwcaHMM. AononHMTenbHbie He 

orpaHkiMMBaioiMMe npMMepbi He coAepxaiMMX 
cBMHi^a coeAHHeHM^ BKnionafOT npocTbie 

3Q 6MHapnbie coeAHHeHna MeTannoB. 

ripeAycMOTpeHo ncnonb30BaHne TaioKe Tpo^Hbix 
h 6onee cno>KHbix coeAnHeHMM, BKnMDHaH conn. 
npeAycMOTpeHbi conn ruApoKcnKncnoT, 
coA©P>Kaii^nx Tpn xnMMMecKkix sneMeHTa. 
PIpeAycMOTpeHbi nepxnopaTbi, cynbc^aTbi, 

35 Hi/iTpaTbi, Kap6oHaTbi, TMApoKcnAbi n Apyrne 
coeAMHeHMfl MeTannoB. >KenaTenbHbi 
rMApoKcncoeAMHeHUfl MeTannoB. 
PaccMaTpnsaeMbie conn BicnK)MaK)T TaioKe conn 
KucnoT, coAepxai^ne cnoco6Hbin k 3aMeu^eHnio 
boaopoa. 

40 B paMKax AaHHoro n306peTeHn« HaxoAnTCJi 
TaioKe ncnonb30BaHne HacbimeHHbix 
KncnopoAOM MeTannocoAepxaiunx coeAnHeHnn, 
BKniOHaa HacbimeHHbie KncnopoAOM 
MeTannoopraHnMecKne coeAnHeHnn. Oco6eHHo 
npeAnoHTnTenbHo ncnonb30BaHne coeAnHeHnn 

45 MeTannoB, KOTopbie caMn flan«K)TCfl 

CnC-coeAnHeHnwMn. He orpaHnHnBaKDUjne 
o6nacrrb n3o6peTeHnn npnMepw MoryT BKnronaTb 
CnC-coeAMHeHMP Ha ocHOBe nnTUfi, noAa, 6opa. 
npeAycMOTpeHHbie n3o6peTeHneM 

5Q KncnopoAcoflep>KaiMne MeTannoopraHnnecKMe 
coeAnHeHnn BicnioHaiOT coAepxai^ne MeTann 
MeTOKcn-, AnMeTOKcn-, TpnMeTOKcn-, STOKcn-, 
AnsTOKcn-, TpnsTOKcn-, oKcanaTHbie, 
Kap6oHaTHbie, 6nKap6oHaTHbie, 
TpnKap6oHaTHbie n Apyrne noAo6Hbie 

55 cTpyioypbi, BKnranan nx CMecn. TaKne 
KncnopOAcoAep^Kaiiine MeTannooprannHecKne 
coeAnHeHnn MoryT ncnonb30BaTbcn c 
AononHMTenbHbiM CnC-coeAnHeHneM 
(HanpnMep, AMK) nnn b ero oTcyTCTBMM. 

TaKMM o6pa30M, AaHHoe M3o6peTeHne 

60 ncnonb3yeT MeTannoopraHMHecKne coeAMHeHMn, 
coAepxai^Me KncnopoA, BKnioMan CMecb TaKoro 

COeAMHeHMfl, K3K HMCTOe TOrUlMBO C A06aBOMHblM 

CnC-coeAMHeHneM, AononHnTenbHbiM 
TonnnBOM nnn AononHnTenbHbiM coeAMHeHneM 
MeTanna no Bbi6opy. B AaHHOM n3o6peTeHnn 
bo3mo>kho TaioKe McnonbsoBaTb coeAMHeHne 
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MeTanna, BKniOMaioi^ero roMonor vim aHanor, 
MMeioinMH crpyicrypy, noAo6Hyio M1-OCH3, b 
KOTopofi Ml - MeTann, v\Me\ou\vift BaneHTHOCTb, 
paBHyK) eA^HUL^e hjih 6onee eAUHHi^bi, y 
KOToporo n36biTOHHyto BaneHTHOCTb 3aHkiwiaeT 
KUcnopoA c aboPihoPI CBfl3bio n/nriki oamh nnn 
6onee paA^KanoB MeTuna, BOAopoAa, 

rMAPOKCM-, 3TOKCM-, Kap63TOKCM-, 

Kap6oMeroKCM-, Kap6oHMna, Kap6oHMnAMOKCM- , 

Kap60KCM-, MeTHJlOKCM-, M30HMTpO-, 

H30HMTP030-, MeTHJieHAHOKCHJia m/hjih MX 

coneTaHMe; coeAMHeHMe MeTanna, MMetoujee 
CTpyicrypy M2-tOCH3] 2> rAe M2 - coeAMHeHMe 
MeTanna, MMeiomero BaneHTHOCTb Asa hjim 
6onee neM ABa, b kotopom M36btTOHHafl 

BaneHTHOCTb 3aHflTa KMCnopOAOM c abo^hoR 

CBH3BK) M/nnn oahmm hum 6onee paAMKanaMM 
MeTMna, BOAopoAa, rMApoKCM-, stokcm-, 
Kap63TOKCM-, Kap6oMeTOKCn-, Kap6oHnna ( 

Kap60HHnAH0KCM-, Kap60KCM-, MeTHflOKCM-, 
M30HMTpO-, M30HMTP030-, MeTHJieHA^OKCMJia 
H/HJIH MX COHeT3HHeM (MJiniOCTpai^MOHHbtM 

npuMep BKnK>naeT TpMMeTnn6opaT 
[BH(OCH 3)2); coeAHHeHne MeTanna, MMeiomee 
CTpyicrypy M3-[OCH 3 ] 3 , b kotopom M3 - 
coeAUHeHue MeTanna, nMeHDii^ero BaneHTHOCTb 
Tpn \ajva 6onee MeM Tpn, b kotopom M36"biroMHafl 
BaneHTHOCTb 3aHHTa KucnopoAOM c oAWHapHofl 
Hnn abomhom cBfl3bio M/MnM oahmm MnM 6onee 
paAMKanaMM MeTMna, BOAopoAa, stokcm-, 
Kap63TOKCM-, Kap6oMeTOKCM-, Kap6oHMna, 

Kap60HMnAMOKCM-, KapOOKCM-, MeTMnOKCM-, 
M30HMTpO-, M3OHMTP03O-, MeTMneHAMOKCMna MnM 

coMeTaHMeM mx; coeAMHeHMe MeTanna, 
MMefou^ee CTpyicrypy M4-[OCH3]4, rAe M4 - 
MeTann, MMeioiAMfi BaneHTOCTb neTbipe MnM 
6onee MeM neTbipe, y KOToporo M36biTOHHaa 
BaneHTHOCTb 3aHflra KMcnopoAOM c OAMHapHOM 
MnM abomhom CBfl3bio n/MnM oahmm MnM 6onee 
paAMKanaMM MeTMna, BOAopoAa, tmapokcm-, 

3T0KCM-, Kap63TOKCM-, KapGOMeTOKCM-, 

Kap6oHMna, Ka p6o h Mn am okcm- , Kap6oKCM-, 

MeTMOnKCM-, M30HMTPO-, M30HMTp030-, 

MeTMneHAMOKcuna MnM coneTaHueM mx. 

B BbnuenpMBeAeHHbix npMMepax 
npeAnonaraeTCH, mto M1-M4 MoryT coAepxaTb 
oamh MnM HecKonbKo aTOMOB MeTanna, KOTopbie 

MOP/T 6blTb OAMHaKOBbIMM MnM p33nMHHblMM no 

npMpoAe. He orpaHMMMBaiou^MM o6nacTb 
AaHHoro M3o6peTeHM« npMMepoM ynoMHHyToPi 
CTpyicrypbi, coAepwameM HecKonbKo 
OAMHaKOBbix aTOMOB MeTanna, HBnneTca 
TeTpaMeTO kcm am 6opan Kun [(CH30)4B2]. 

flononHMTenbHO paccMaTpMBaeMbie 
KMcnopoACOAep^au^Me MeTannoopraHMnecKMe 
CTpyicrypbi BKniOMaioT M1-0(CO)0-M2, rAe Ml m 
M2 - OAMHaKOBbie MnM pa3nMHHbie MeTannbi, 
MMeioii^Me BaneHTHOCTb 1 MnM 6onee eAMHML^bi, 

y KOTOpblX M36blTOHHafl BaneHTHOCTb 3aHflTa 

AononHMTenbHbiM MeTannoM, M/MnM Ml MnM M2 
3aMemeHbi Ha KMcnopoA c OAMHapHOM MnM 
AbomhoA CBn3bK), M/MnM oahmm MnM 6onee 
paAMKanaMM MeTMna, BOAopoAa, tmapokcm-, 

3T0KCM-, Kap63TOKCM-, K3 p6o M eTO KCM - , 

Kap6oHMna, Kap6oHMnAMOKCM-, Kap6oKCM-, 

MeTMnOKCM-, M30HMTPO-, M30HMTp030-, 

MeTMneHA^OKCMn-, M/MnM mx coneTaHMeM. M1 
MoxeT 6biTb saMei^eH Ha KMcnopoA c 

OAMHapHOM MnM ABOtfHOfi CBfl3bK) M/MnM OAHMM 

MnM 6onee paAMKanaMM MeTMna, BOAopoAa, 

TMAPOKCM-, 3TOKCM-, Kap63TOKCM-, 

Kap6oMeTOKCM-, Kap6oHMna, Ka p6oH MnAMOKCM- , 

Kap60KCM-, MeTMOKCM-, M30HMTPO-, M30HMTP030- 

MnM MeTMneHAMOKCMn-. He orpaHMMMBaiou^Me 
o6nacTb AaHHoro M3o6peTeHMfl npMMepbi 
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BKniOMaiOT Kap60H3T nMTMFI [U 2°2( CO )]. 

Kap6onaT KanMW [K 2 0 2 CO)] , Kap6oHaT HaTpMfi, 
Kap6oHaT L^e3Mn, Kap6oHaT MeAM, Kap6oHaT 
py6MAMfl, 6MKap6oHaT nMTMn, 6MKap5oH3T 
HaTpMH, 6MKap6oHaT Kanufl, Kap6oHaT 
HaTpMfl-KanMn m T.n. 

FlpeAnonaraeTcn, mto C3, C4 m BbicuuMe 
30Mpbi MoryT MMeTb MeTannMHecKyio CTpyicrypy. 
HanpMMep, paccMaTpMBaeTca cTpyicrypa 
M'1-CH 2-CH 2 -0-CH 2 -CH2-M , 2, rAe M'1 m M'2 
MOryT 6blTb OAMHaKOBbIMM MnM pasnMHHbiMM 
MeTannaMM MnM >Ke rAe M'1 MnM M'2 MoryT 6biTb 
aTOMOM BOAopoAa MnM aTOMOM MnM paA^KanoM 
(noAo6HbiM npMBeAeHHbiM Bbiiiie) c 
BaneHTHOCTbio, paBHofi eAMHMi^e. 

flpyran npeAnaraeMay? CTpyicrypa BicnioMaeT 
coAepwaiuMe MeTann KeTOHbi, 3cf)Mpbi, cnMpTbi, 
KMcnoTbi m T.n. He orpaHMMMBaioLi^Me o6nacrb 
AaHHoro M3o6peTeHMfl npMMepbi BicnioHaioT 
M'1-C-OH3, rAe M'1 npeACTaBnaeT C060K oamh 
MnM 6onee aTOMOB MeTanna, MMeioiAMX 
BaneHTHOCTb 3; ApyrMe CTpyioypw BicnioHaioT 
M'1-C 2 04, rAe M'1 MMeeT BaneHTHOCTb, paBHyio 
AsyM. ripeAycMaTpMBaeTcn TaiOKe CTpyicrypa 
M1-C-C-0-C-C-M2, rAe Ml M M2 MoryT 6biTb 
OAMHaKOBbIMM MnM pasnMMHbiMM MeTannaMM MnM 
>Ke rAe M2 MO>Ker 6biTb boaopoaom MnM aTOMOM 
c BaneHTHOCTbio, paBHOM eflMHMi^e. 

B BbiaueM cTeneHM npeAnoHTMTenbHO, 
MTo6bi yKa3aHHbie KMcnopoACOAepMcau^Me 
MeTannoopraHMHecKMe coeAMHeHMn MMenM 
CBOMCTBa TonnMBa, ycTaHOBneHHbie Bbtiue, 
BKnioMan CBOMCTBa CflC-coeAMHeHMM, HanpMMep 
6onee BbicoKMe TennoTbi McnapeHM^, BbicoKMe 
CKopocTM cropaHMJi, xapaKTepMCTMKM 
pa3no>KeHMn (HanpMMep, npM TeMnepaTypax 
npeAKaMepHoro cropaHMfi nocne 3a>KMraHM$i 
pa3no>KeHMe Ha CTpyKrypbi, noBbiiuaiOLi^Me 
cropaHMe MnM MMeiou^Me cBo6oAHbie paAMKanw), 
6binM 6bi TepMMHecKM CTaGMnbHbiMM npM 
HopManbHbix TeMnepaTypax m t.A- m MMenM 6bi 
BbicoKMe xapaKTepMCTMKM MeTannoB no 
BbiAeneHMio Tenna m OHeprMM m t.a. 

Oco6eHHO npeAnoMTMTenbHo, mto6w 
npeAno>KeHHbie coeAMHeHMfl MeTannoB 6binM 
BKnioHeHbf b CMCTeMbi XMAKoro TonnMBa 
nocpeACTBOM BsaMMHbix pacTBopMTeneCi, ecnM 
3to Heo6xoAMMo. B ApyroM BapMaHre ohm Moryr 
6biTb BBefleHbi b KaMepy cropaHMR OTAenbHbiMM 
cnoco6aMM, BKnioHan c>KM>KeHMe MnM 
ra3Mc()MKai4Mio. 

rionyneHMe npeAno>KeHHbix hmctux 
KMcnopoACOAepKau^MX MeTannoopraHMHecKMX 

COeAMHeHMM AOn>KHO 6blTb OTHOCMTenbHO 

HeAOporMM npM MaccoBOM npoM3BOflCTBe. 
ripMMep 10. 

Cnoco6 m cocTas a/i« OKMraHMf? npM 
noHM>KeHHOM TeMnepaType napoBOM ct)a3bi, npM 
stom cnoco6 BKnioMaer: i) BBeAeHMe napa 
TonnMBa, MMeiou^ero cpeAHMM pa3Mep nacTMi^, 
He npeBbiiuaioiAMM 70, 60, 50, 40 mkm unM 
MeHee, b cMCTeMy cropaHMfl c noAaneM B03Ayxa; 
npMMeM stot nap TonnMBa coa©P>kmt 1) no 
MeHbiueM Mepe oaho pacTBopMMoe b TonnMBe 
coeAMHeHMe MnM sneMeHT, Bbi6paHHbiM M3 
rpynnbi nepexoAHbix MeTannoB, menoHHbix 
MeTannoB, unenoHH03eMenbHbix MeTannoB, 
ranoreHOB, rpynnbi sneMeHTOB IMA, m CMecM, y 
KOTopbix TennoTa o6pa30BaHM« OKCMAa 
OTpMi^aTenbHa m >KenaTenbHO cocTaanfleT MnM 
npeBbiLuaeT (HanpMMep, ABnaeTCfl 6onee 
oTpMqarenbHOM MeM) npM6nM3MTenbHO -10000, 
-20000, -30000, ^0000, -50000, -100000, 
-150000, -200000, -225000, -250000, -300000, 
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-350000, -400000, r Kan/Monb, m SHaMenue 
rermoTBopHoB cnoco6HOCTM yKa3aHHoro 
sneMeHTa una coeAHHeHMH wenaTenbHO 
npeBbiiuaeT 2000, 4000, 4500, 5000 win 6onee 
KKan/Kr (cm. Huwe) n 2) no MeHbtuefi Mepe oaho 
cnc-cxjeAMHeHMe, omnMaioineecfl TeM, mto oho 
MweeT CKpbuyfo TennoTy napoo6pa30BaHWfl, 
npeBbiwaiomyio npu6nki3HTenbHO 256, 279, 291, 
302, 314, 326, 337, 344, 349, 354, 361, 372, 
395, 465, 535, 582, 640, 698, 756, 814, 872, 
930, 1047, 1163 Kflatficr npn 16°C, *mu 110, 
120, 125, 130, 135, 140, 145, 148, 150, 152, 
155, 157, 160, 170, 200, 230, 250, 275, 300, 
325. 350, 375, 400, 450, 500 ETE/ttyHT npn 
60 °F (npeAnoMTwrenbHO Bbiiue 349, 351, 355, 
356, 358, 372 Kfl>K/Kr ivm 150, 151, 152, 153, 
154, 155, 160 BTE/c{)), una b Apyrowi BapnaHTe 
npeBbioiaKHMyio 27, 28, 29, 30, 31 win 32 
Kflw/Monb npw hx TeMneparype KuneHkin, 
CKopocTb naMMHapHoro ropeHnw, 
npeBbiiuatoLuyio npn6nn3HTenbHO 48, 49, 50 hjih 
6onee cm/c n bo3mo>kho ABnaioineecfl 
TepMkmecKM CTa6nnbHbiM b napoBotf $a3e ao 
npki6nn3MTeribHO 100, 150, 200, 250, 275, 300, 
325, 350, 400, 450, 500, 550, 600°C mum Bbiiue, 
3) bo3mo>kho AonoiiHMTenbHoe ToruiMBo; ii) 
cocTaaneHwe yKa3aHHbix napoB rorinMBa, 

BOSMO^O, HM6KDU4HX MaKCMMa/lbHyKD SHeprMK) 

MCKpbi nop^AKa 0,3, 0,25, 0,22, 0,2, 0,19, 
0,18, 0,17, 0,15, 0,13, 0,10, 0,08, 0,05 Mfl>K 
mxim MeHee, m nocne noA>Knra HecropeBiUMM nap 
TonnuBa pa3Jiaraercyi Ha 

peaKi^noHHOcnoco6Hbie cBOOOAHbie paAMKanbi c 
BbicoKoPi KMHeTMHecKoB aHeprviefi, MMefomue 
TennoTy o6pa30BaHkm npn 25 °C MeHee 4eM 
150, 120, 100, 90, 80, 70, 60, 50, 40, 30, 
20, 10, 0 mjim oTpmjaTenbHyio, KKan/Monb, 
6naroAapa neMy yKa3aHHbie CBo6oAHbie 
paAHKaribi asiot BeriMMUHy oTHoujeHun 
rpaMM-3KBMBaneHTHoro Beca k sneMem-apHOMy 
nepexoAHOMy MeTanny, menoHHOMy MeTanny, 
meno^H03eMenbHOMy MeTanny, ranoreHy, 
3/ieMeHTy rpynnbi IIIA mhm hx CMecu, paBHyio 
mjih npeBbiiuaioLJ4yio 1:20, 1:10, 1:5, 1: 2, 1:1, 
1,5:1, 2:1, 3:1, 5:1, 10:1, 15:1, 20:1, 
30:1, 50:1, 75:1, 100:1, 150: 1, 200:1, 
250:1, 500:1, 1000:1, 5000:1, 10000:1, m 
yKa3aHHbie cBo6oAHbie paAHKaribi bo3mo>kho 

HBnflHDTCfl A^CCOL^MMpOBaHHblMH CBOCOAHbIMM 

paAHKanaMM (HeorpaHMHMBaioi^Me npuMepw 
BKHJOMaiOT OH, CN, CH h NH-paAHKanbi c 
nocneAyiOLi^eM noBTopHofi accoi^naL^MeB b 
n po Aon>Ke Hue npoL^ecca rope huh); iii) 
AH$ct)y3MK> yKasaHHbix paAHKanoB nepeA 
o)Pohtom rtnaMeHM Ta«viM o6pa30M, mo6bi 
Bbi3BaTb CBeTPmeecu cropaHne napoBofi cfca3bi. 
ripuMep 10a 

npHBBASHHbiM Bbiiue npwMep 10, rAe 
yKa3aHHoe cropaHne xapaKTepM3yeTCH 
yBennneHneM ckopoctm BbixnonHbix ra30B npu 
reMnepaType Huwe 760, 754, 746, 732, 718, 
704, 691, 677, 649, 593 win 538 °C (1400, 
1390, 1375, 1350, 1325, 1300, 1275, 1250, 
1200, 1100, 1000°F). 

flpuMep 1 1 

CocraB npMMepa 10, He coflepacamMM unw no 
cyu^ecTBy He coAepKaujkift nonn*AepHbix 
apoMaTMMecKnx coeAMHeHMM, cBMHL^a, cepbi, 
6apna, xnopa unui cf)Topa n bosmo>kho He 
coAepjKaii^Mft una npaKTkwecKu He coAepwamkifi 
xnopnpoBaHHbix pacTBopmenefi, 6poMa n/unn 
cf)OCct)opa una nto6bix XMMMnecKnx coeAHHeHHfi, 

BXOAfllMUX B COCTaB BblSblBaHDll^MX 

o6pa30BaHne cfrropnpon3BOAHbix 
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ymeBOAopoAOB, cf>TopymepoAOB, 
xjiop-0TopymepoAOB, xnop-cJ>Topnpou3BOAHbix 
ymesoAopoAOB. 
FlpuMep 12 

CocTaB npuMepa 10, w cooTHOLueHMe 
CnC-coeAHHeHHW m coeAMHeHUR MeTanna, 
BbipaxeHHoe b rpaMMax coeAMHeHnn nnn 
peaio;MOHHOcnoco6Hbix paAMKanoB, k rpaMMaM 
3/ieMeHTapHoro MersLn/ia npn6riM3HTenbH0 
paBHO MJ1M MeHbULie BeJlMMMH ot 1:1000 ao 1:1, 

1:500 ao 1:1, 1:100 ao 1:1, 1:50 ao 1:1, 
1:40 ao 1:1, 1:30 ao 1:1, 1:20 ao 1:1, 1:10 
AO 1:1, 1:5 ao 1:1, 1:4 ao 1:1, 1:3 ao 1:1, 
1:2 ao 1:1. 3:5 ao 1: 1, 2:3 ao 1:1.1:1 ao 
3:2, 1:1 ao 5:3, 1:1 ao 2:1. 1:1 ao 7:3, 1:1 
AO 3:1, 1: 1 ao 4:1, 1:1 ao 5:1, 10:1, 1:1 
AO 15:1, 1:1 ao 20:1, 1:1 ao 30:1, 1:1 ao 
50: 1, 1:1 ao 75:1, 1:1 ao 100:1, 1:1 ao 
150:1, 1:1 ao 200:1, 1:1 ao 250:1, 1: 1 ao 
500:1, 1:1 ao 1000:1, 1:1 ao 5000:1. 1:1 ao 
10000:1, hjim ApyroMy cooTHOLueHwo, 
onTMMH3wpyK>LneMy peaiajMio. 
flpuMep 12 a 

flpHBeAeHHbifi Bbiiue npnMep, rAe 
CDC-coeAMHeHMeM HBnaeTCfl AMK, a Merajin, 
bo3mo>kho, npeACTaBnneT co6ofi Mn. 

npUMep 13 

BbinienpMBeAeHHbie cnoco6bi n cocTaBbi, 
BKfiKDHaiOLUMe: cnC-coeAHHeHkie (flMK) n 
coeAMHenne MeTanna (MapraHeL^opraHMMecKoe), 

npM KOTOpOM COOTHOlLieHMe rpaMMOB 

CnC-coeAHHeHHfl k rpaMMaM sneMeHTapHoro 
MeTanna HaxoAHTcn b npeAenax 
npn6nn3HTenbHO paBHbix unn MeHee neM 
100000:1 ao 1:1, 10000:1 ao 1:1, 5000:1 ao 
1: 1, 2500: 1 ao 1:1, 2000:1 ao 200:1, 
3000:1 ao 1000:1, 25000:1 ao 500:1, 2000:1 
AO 50:1, 1500:1 ao 100:1, 1250:1 ao 1:1. 
1000:1 ao 1:1,750:1 ao 50:1; ApyrnMM 
npneMneMbiMM npeAenaMM HBnHfOTCH 500:1 ao 
20:1, 250:1 ao 15:1, 200:1 ao 3:1, 50:1 ao 
5:1, 20:1 ao 10:1, 20:1 ao 1:1 w 15:1 ao 
1:1. HHAHBHAyanbHbie KOHqeHTpamin BKnionaioT 
10000:1, 6000:1, 5500:1, 5000:1, 4800:1, 
4500:1, 4000: 1, 3800: 1, 3600:1, 3400:1, 
2800:1, 
1850: 1, 
1425:1, 
, 1325: 1, 
1250:1, 
1100:1, 



3200:1, 
2200:1, 
1500:1, 
1350: ' 
1280:1, 
1150:1, 
900:1, 
550:1, 
200:1, 
155:1, 
125:1, 
95:1, 
60:1, 
25:1, 
10:1, 



3000:1, 2800:1, 2600:1, 2400:1, 
2000: 1, 1850: 1, 1750: 1, 1550:1, 
1450:1, 1425:1, 1400:1, 1380:1, 
, 1340: 1, 1325: 1, 1320:1, 1300:1, 
1260:1, 1250:1, 1200:1, 1180: 1, 
1125:1, 1100:1, 1075:1, 1050:1, 
800:1, 750:1, 650:1, 600:1, 575:1, 
500:1, 450:1, 350:1, 300:1, 250:1, 
180:1, 175:1, 170:1, 165:1, 160:1, 
, 150:1, 145:1, 140:1, 135:1, 130:1, 
, 120:1, 115: 1, 110:1, 105:1, 100:1, 
90:1, 85:1, 80:1, 75:1, 70:1, 65:1, 
55: 1, 50:1, 45:1, 40:1, 35:1, 30:1, 
22:1, 20:1, 18:1, 17:1, 15:1, 12: 1, 
8:1, 5:1, 3:1, 2:1, 1:1, nnn 
cooTHoiueHMe, MaKcuMnaupy toupee cropaHMe, 
33BMCMT ot cnocooa \ATVA cocTaBa. flpyrvie 
cooTHOLueHMH BKnioHaKDT 4800:1 ao 15:1, 1200: 
1 ao 10:1, 600:1 ao 5:1, 300:1 ao 5:1, 180:1 
AO 50:1, 600:1 ao 30:1, 500: 1 ao 50: 1. 
flpeAnonaraeTCfl, hto cooTHOiueHMn CI1C k 
coeAMHeHMio MeTanna MoryT 6biTb Bbiiue unn 
HM>Ke, MeM cooTHOiueHHH, npMBeAeHHbie Bbiiue. 
ripnMep 14 

CocTaB TonnwBa Cnc, BKnionaioiAMCi: 
cnC-coeAMHeHMe, npeAnoMTMTenbHo 
AMMeTMnKap6oHaT (AMK), no MeHbiuePi Mepe 
oaho pacTBopMMoe b TonnnBe coeAnneHne 
MeTanna (npeAnoHwenbHo i^MKnoMaTnnecKoe 
coeAHHeHne MapraHi^a), b kotopom 
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cooTHoaieHne CnC-coeflMHeHMW m 
aneMeHTapHoro MeTanna paBHO nnn MeHee 
2500 qacT^M k eflUHUL^e, paBHO nnn MeHee 600 
HacTHM k eAUHHi^e, paBHO win MeHee 400:1, 
300:1, 175:1, 150:1, 125:1, 100:1, 75:1, 
60:1, 50:1, 40:1, 30:1, 20:1, 10:1. 
npwMep 15 

CocTas TonnuBa CriC, BicnioMaioiUMK: 
CnC-coeAMHeHne (npeflnoHTWTenbHO 
An m eT n n Ka p6oH a t) ; no MeHbiuetf Mepe oaho 
pacTBopMMoe b TonnkiBe csoeAHHeHne 
nepexoAHoro MeTanna, menoMHoro MeTanna, 
menoMH03eMenbHoro MeTanna, ranoreHa, 
aneMeHTa rpynnu IIIA, nnn nx CMecb 
(npeAnoHTMTenbHo LjHKnoMaTunecKoe 
coeAMHeHne MapraHLja); bo3mo>kho, 
AononHHTenbHoe TonnwBO, b kotopom 
cooTHOweHue b rpaMMax AHMeTunKap6oHaTa k 
3/ieMeHTapHOMy MeTarmy HaxoAMTca b 
npeAenax 10000:1 ao 1: 500, 2500: 1 ao 
1:100, 1200:1 ao 1:1, Gonee npeAnomMTenbHO 
MeHee MeM 600:1 ao 1:1 (mw APyroe 

COOTHOLUeHUe, MaKCMMH3MpyK)Ll^ee CBOMCTBa 

ropeHUfi); bo3MO>kho, conb, a TaioKe A°5aBOHHbiM 
pacTBopMTerib m\A conb, ynymuatomwe 
CHUKeHne AaBJieHM^ napa vmw TeMnepaTypy 

BCnblLUKM; aHTMOKCHAaHT, AOSaBKa, M3MeHflK5lAafl 

TeMnepaTypy 3aMep3aHHfl, Ao6aBKa, 
npeAOTBpainaioLnafl o6pa30BaHne nbAa, 
Ae3aKTHBaTop MeTanna, nHrn6nTop Koppo3MM, 
Ao6aBKa aha rwApocKonuHecKoro KOHTpona, 
CMa3biBaiomafl Ao6aBKa, CMa3Ka hjim 
MOAuefMKaTop TpeHna, AoGaBKa npoTHB w3HOca, 
floGaBKa a^« KOHTpona OTno>KeHMtf b KaMepe 
cropaHUfl, npoTHBornAPoriH3Ha« Ao6aBKa, 
Ao6aBKa Ana KOHTpona pH, cpeACTBa Ana 
KOHTporm mhm npeAynpe>KAeHMfl 
HexenaTenbHbix M3MeHeHkifi rMAPOCKonnHecKnx 
m rnAponn3Hbix cbomctb, cpeACTBa aha 
yBennMeHun TeMnepaTypy BcnbiniKH, CHH>KeHHfl 
AaBneHi/m napoB hjim yBenvmeHHa neTynec™ Ha 

CfjpOHTanbHOM KOHL\e (K3K MO)KeT 

ncnpe6oBaTbCfl), juo6bie Apyr^e nsBecTHbie 
Ao6aBKM win APyrne onucaHHbie 3Aecb Ao6aBKn 
h ux cMecu; wenaTenbHbi TeMnepaTypa 
BcnbiLUKu no MeHbwefi Mepe 38 °C nnn 
CHuxeHne AaaneHnw napa Hnwe 138, 103, 83, 
69, 66, 62, 59, 55, 52, 48, 45 Klla (20, 15, 
12, 10, 9,5, 9,0, 8,5, 8,0, 7,5, 7,0, 6,5 
cpyHT/KB. akmm); wenaTenbHO MaKcuManbHoe 
AaBneHne napa 21 Klla npw 38°C; xenaTenbHa 
MUHMManbHan TepMHMecKaa CTa6nnbHOCTb, 
yAOBneTBopflioiAa« CTaHAapTaM ASTM D 1 655; 
xenaTeribHa TennoTa cropaHUH una 

SKBMBaneHTHafl MOUJHOCTb, paBHaw hjih 

npeBbiwajomafl 42,8 Mfl>K/Kr; >Ke/iaTeribHa 
MaKcuManbHaa TeMnepaTypa 3aMep3aHna 
nopjiAKa -40, -47, -50 °C; wenaTenbHa o6maa 
MaKcuManbHan KHcnoTHOCTb nop^AKa 0,1 Mr 
KOH/r; >KenaTenbHO, htoGw TonnnBO 
yAOB/ieTBopflno oAHOMy wnu Gonee M3 
n3BecTHbix cTaHAapTOB ASTM, npoMbiiurieHHbix 
win npaBMTeribCTBeHHbix CTaHAapTOB Ha 
TonxiMBo; yKa3aHHoe Tonnnso xapaKTepn3yeTCH 
cnoco6*HocTbio AocTuraTb CBeTflu^ero cropaHi/m 
napoBOM cf)a3bi. 
llpuMep 16 

CocTaB BbimenpuBeAeHHoro npuMepa 15, b 
kotopom Aono/iHUTe/ibHoe TonnnBO wenaTenbHO 
cornacyeTca c npoMbimneHHbiMH craHAapTaMH 

ASTM H B KOTOPOM KOHeMHafl CMecb 

CnC/AonojiHMTeribHoe TonnHBo H3-3a acf)cf)eKTa 
pa36aBneHMfl, o6naAaioinero 6onee HM3KO& 
TenriOTBopHoii cnoco6HocTbK) CnC-coeAnneHMfl 
nMeeT TennoTBopHyK) cnoco6HOCTb MeHbiue, 



MeM y oAHoro AonoriHUTeribHoro TonriMBa - 
npoMbiiujieHHoro hum cornacHo ASTM, nnn 
MeHee MeM 43,0, 42,8, 42,5, 42,0, 42,5, 
42,0, 40,5, 40,0, 39,0, 38,0, 37,0, 36,0, 
35,0 Kflac/Kr, 1/inn MeHee neM 18720, 18000, 

5 17900, 17500, 17000, 16500, 16000, 15500, 
15000 win MeHee BTE/qb, nnn MeHee neM 0,1, 
0,5, 1,0, 2,0, 3,0, 5,0, 10,0, 15,0, 20,0, 
25,0, 30,0, 35,0, 40,0, 50,0 npot^eHTOB BTE, 
neM AonoriHMTenbHoe TonnwBO, npH n3MepeHHH 

1Q TpaAnunoHHbiMn MeTOAaMn; yKa3aHHoe TormnBO 
xapatcrepvi3yeTCfl KaK Gonee aKOHOMUHHoe, 
HMeKD^ee 6onbujnfi 3HepreTHHecKHM 
noTeHLinan, pa6o^nR MHTepBan, Tnry hjim 
noAteMHyto cuny no cpaBHeHMfo c MMeioii^kiM 
6onee BbtcoicyHD TennoTBopHyio cnoco6HOCTb 

75 AonojiHUTeribHbiM TonnnBOM. 
IlpuMep 17 

CocTaB TonnuBa, npeAnoHTMTeribHO cocTaB 
npuMepa 15, BKnioMaioLi^MM: ocHOBy 
aBuai4noHHoro 6eH3MHa, MUHMMaribHoe 
OKraHOBoe MfiM xapaKTepucTMMecKoe Mucno 

20 nop^AKa 87 nnn 130 (ASTM 909), qbpaKUHK) 
neperoHKM, rAe cyMMa qbpaKi^MM T-10 n T-50 
cocTaBfifleT 152,8 °C (307°F), TeMnepaTypa 
T-40 cocTaBJi^eT 75 °C (167°F), TeMnepaTypa 
T-90 cocTaanReT MeHee 121 °C (250°F), 

25 MaKCMManbHoe coAep>icaHne cepbi b TonnnBe 
0,05%, uriM >Ke cepa OTcyTCT ByeT , m 
ynyMiuaioLi^ee ropeHHe KOJinnecTBO 
CnC-coeAHHeHMfl (npeAnoMTHTeribHo 
AHMeTnnKap6oHaTa); CKpbiTa^ TennoTa 
ucnapeHkm nonyneHHoro TonrikiBa npeBbiiuaeT 

30 279, 291, 302, 314, 326, 330, 333, 335, 337, 
340, 342, 344, 347 , 349, 351, 354, 356 , 358, 
361, 363, 365, 368, 370, 372, 377, 384, 
Kfl>K/Kr (120, 125, 130, 140, 142, 143, 144, 
145, 146, 147, 148, 149, 150, 151, 152, 153, 
154, 155, 156, 158, 159, 160, 162, 165 

35 BTE/ct>); h nocpeACTBOM Mero nonyneHHoe 
TonriMBO >KenaTejibHo MMeeT jiaMUHapnyio 
cKopocTb ropeHUH, paBHyra nnn npeBbnuaJomyio 
40, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 
52 cm/c; wenaTenbHO (b npMMepe 25c 

4Q Heo6xoAMMo) coeAHHeHne wijim aneMeHT, 
C0Aep>KaiAMM nepexoAHbiPi MeTann, LiienoHHOM 
MeTann, i4enoMH03eMenbHbiti MeTann, ranoreH, 
aneMeHT rpynnbi IIIA nnn nx CMecb; yKa3aHHan 
KOMno3Mi4Hfl npeflnoHTHTenbHo xapaKTepn3yeTCfl 
TennoTOM cropaHHfl MeHee 43,0, 42,8, 42,5, 

45 42,0, 41,5, 41,0, 40,5, Kfl>K/Kr, nnn MeHee 
18000, 17900, 17500, 17000, 16500, 16000, 
15500, 15000, nnn MeHee, BTE/tf). 
flpHMep 18 

CocTaB TonnuBa, xcenaTenbHo 

npeACTaBn«K)ii^MM co6o^ cocTaB npuMepa 15, 

50 BKnionaiomMii: CnC-coeAHHeHwe 

(npeAnoMTHTenbHO flHK), o6ecneHMBafoiAee b 
TonnnBe ot 0,01 ao 10,0% Mac. KHcnopoAa, 
coeAHHeHue unM aneMeHT, coA©P>Kainee 
nepexoAHbiM MeTann, menoHHOtf MeTann, 
U4enoHH03eMenbHbi^ MeTann, ranoreH, sneMeHT 

55 rpynnbi IIIA nnn mx CMecb b KOHL\eHTpaL\nn ot 
0,00026 ao npn6nM3HTenbHO 0,264, 0,528, 
0,660, 0,793, 0,925, 1,057, 1,189, 1,321 r 
3neMeHTa/AM 3 (ot 0,001 ao npnGnn3HTenbHo 
1,0, 2,0, 2,5, 3,0, 3,5, 4,0, 4,5, 5,0 r 

50 an/ran); m AononHMTenbHoe TonnnBo; A^HHoe 
TonnnBo npeAnoHTMTenbHo OTnunaeTcn TeM, mto 
MMeeT OAHy win 6onee M3 cneAyfou^nx 
xapaicrepucTHK: nnoTHocTb b MHTepBane ot 
npn6nvi3MTenbHo 880 ao 800 kvIm 3 (MOKeT 
npeBbioiaTb 880, 900, 910, 920, 930, 950 nnn 
6onee Kr/M 3 ); B*3KocTb b HHTepBane ot 2,5 ao 
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1 ,0 cCt npM 40°C; ueiaHOBbiM MHAeKc ot 40 ao 
70, o&beMHoe coAepwaHMe apoMaTMKvi 
npn6/iM3MTenbH0 ot 0 ao 35%, ot 0 ao 20,0%, 
ot 0 ao 15% mtim ot 0 ao 10% npM ycnoBHH, MTO 
coAepxaHMe apoMaTMnecKvix coeAHHeHMfl c 
Tpewn m 6onee 6eH3onbHbiMM KonbijaMM He 
AOJiJKHO npeawiuaTb 0,16% 06. ; TeMnepaTypa 
cppaiqun T10 npuwepHO ot 190 ao 230°C; 
TeMnepaTypa cJjpaKUMH T50 npuwepHO ot 220 ao 
280°C; TeMnepaTypa c^paKqun T90 npuMepHO ot 
260 ao 340°C, TeMnepaTypa tohkm noMyTHeHMfl 
nopHAKa -10, -28, -32 °C unw Ha 6°C Bbiiue 
AecflTH npoLjeHTOB MMHMMyMa OKpywaiomeM 
TewinepaTypbi; coAepwaHMe cepw He Bbiwe 250 
mjih. H. (ppT), 200, 100, 50, 40, 30, 20, 5 
mtih. h. (ppt), mv\ cepa AonxHa 
OTcy TCTBOBaT b ; 6yH3eHOBCKa« naMMHapHaq 
crapocTb ropeHMfl no MeHbiuefi Mepe 37, 38, 39, 
40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 
51, 52 kinn 6onee cm/c; ocpbiTaa TermoTa 
McnapeHUH no MeHbweti Mepe 244, 256, 267, 
270, 272, 274, 277, 279, 281, 284, 286, 288, 
291, 302, 314 nun 6onee Kfl>K/Kr (105, 110, 
115, 116, 117, 118, 119, 120, 121, 122, 123, 
124, 125, 130, 135 hjim 6onee ETE/cJ>); 
yi<a3aHHafl KOMno3Mi4Hfl oTJinnaeTcn TeM, hto 
MMeeT TennoTy cropaHMfl MeHbiue, neM y 

06bNHOrO, MOAM4)l114MpOBaHHOrO, 

MajiocepHMCToro, mjih y nK)6oro AH3enbHoro 
TonnuBa no ASTM, mjim MeHee neM 43,0, 42,8, 
42,5, 42,0, 41,5, 41,0, 40,5 Kfl>K/Kr (MeHee 
18000, 17900, 17500, 17000, 16500, 16000, 
15500, 15000, uriM MeHee, ETE/<£); yKa3aHHbiM 
cnoco6 OTJinHaeTCfl TeM, hto AocTuraeTCfl 
CHHweHHoe BbiAeneHne TBepAbix MacTMi4 hjih 
yjiyHweHHaa 3KOHOMHMHOCTb TonnuBa no 

CpaBHeHMK) C OAHHM AO nOJl H M Te/1 bH bl M 
TOnJIMBOM. 

npeAnojiaraeTCfl, hto npuMeHeHne ToruiHBa 
b KanecTBe aBMauMOHHoro 6eH3HHa b ochobhom 
cooTBeTCTByeT ASTM D 910, 3a ncicnfOMeHneM 
TennoTbi ncnapeHUH, oco6eHHo Ana cocTaBOB, 
He coAepjKamwx CBMHLja. OAHaKO, b oTjiMHue ot 
Apyrux McnonneHMtf AaHHoro usocpeTeHMfl, 
MeHee npeAnoHTMTe/ibHbie aBnaL^MOHHbie 
6eH3HHbi MoryT coAepwaTb He6onbuiMe 
KoriMMecTBa CBMHua. OAHaKO npeAnoHTMTenbHoe 
ncnojiHeHne He coAepwMT CBUHi^a. 

npMMep 19 

CocTaB TonnuBa, wenaTenbHo BKnioHaioinMM 
npMMep 15, coA©P>Kai^nM: cnC-coeAMHeHne 
(npeAnoMTHTexibHo flMK), npeAcraBnaiOLAee 
0,01 AO 40,0 win 0,01 ao 2,0, 3,0, 4,0, 5,0, 
7,5, 10,0, 15,0, 20,0, 25,0, 30,0, 35,0% 
Mac. win 6onee KucnopoAa b Tonnnse; 
ynynwaiomee ropeHMe KonnnecTBO coeAMHeHUR 
HfiM 3/ieMeHTa, coAepacamero nepexoAHbiM 
MeTan/i, menoHHOM MeTann, 

U4enoHH03eMejibHbiM MeTann, ranoreH, aneMeHT 
rpynnbi MIA nnn mx cMecb, b KOHLjeHTpaLjMM ot 
0,00026 AO npuMepHO 0,396, 0,528, 0,660, 
0,793, 1,057, 1,321, 1,981, 2, 642, 3, 962, 
5,283, 7,925 nnn 6onee r/AM 3 (ot 0,001 ao 
npuMepHO 1,5, 2,0, 2,5, 3,0, 4,0, 5,0, 7,5, 
10,0, 15,0, 20,0, 30,0 nnn 6onee r/ran) 
AH3enbHoro Ao nor,H,/,rer ibHoro TonnuBa, b 
kotopom yKa3aHHoe TonnnBo npeAnoHTHTenbHo 
MMeeT oaho nnn 6onee M3 cneAytoiijMX cbomctb: 
MHTepBan ynymueHMfl aHunnHOBovi tohkm (API) 
npuMepHO ot 41 ,1 ao 45,4; xcenaTenbHo, HTo6bi 
coAepxaHne cepw He npeBbiuiano 500, 300, 
250, 200, 150, 100, 50, 40 , 20, 10 , 5 Mac. 
ppiu, nnn we cepa OTcyTCTBOBana 6bi; 
HcenaTenbHo, HTo6bi OTcyTCTBO Ban a30T n hto6u 
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coAepKaHne apoMaTfwecKvix coeAMHeHufi 
HaxoAnnocb b MHTepBane ot 0 ao 5, ot 1 ao 
10, ot 0 ao 15, ot 0 ao 20, ot 0 ao 35% no 
o&beMy, unw we apOMa™necKvie coeAHHeHwm 
oTcyTCTBOBann 6bi; wenaTenbHo, MTo6bi 
o&beMHbifi npoi^eHT napaHMTpoaHkinkiHa He 
npeBbiiuan 0,03, 0,02, 0,01 nnn oh 
oTcyTCTBOBan 6bi; wenaTenbHO, HTo6bi 
L^eTaHOBbiH MHAeKC 6bin Bbiiue MeM 32, 34, 36, 
38, 40, 43, 45, 47, 50 (wnn Huwe MeM 38, 36, 
34, 32 nnn MeHee), KenaTenbHo HMeTb 
HansLnbHyio tohky KvineHUji npn6nn3MTenbHO 
185 <>c ± 83 0 C (365°±150°F); wenaTenbHO HMeTb 
95% cf)paiqnK) b MHTepsane ot 238°C ao 282°C 
(ot 460°F ao 540°F); 6yH3eHOBCKyio 
naMMHapHyio CKopocTb ropeHMfl no MeHbtuefi 
Mepe 38 cm/c; CKpbiTyio TennoTy ncnapeHnw no 
MeHbiueii Mepe 244 kHjk/kt (105 BTE/ct>); stot 
cnoco6 OTnunaeTcw AOCTHweHneM noHnweHHoro 
BbiAeneHUfl TBepAbix nacTML^ nnn ynymueHMeM 

3KOHOMMHHOCTM TOOnUBa no CpaBHeHMK) C OflHMM 

AononHMTenbHbtM TonnnBOM. 
npMMep 20 

CocTaB TonnuBa Anfl aBnamioHHbix 
6eH3MHOBbix ABMraTeneK, BKniOMaiomkifi: 
AHMeTnnKap6oHaT, npeACTaBnfliou4MM ot 0,01 ao 
10,0% Mac. KHcnopoAa b TonnnBe; no MeHbiueM 
Mepe oaho pacTBopuMoe b TonnnBe 
coeAHHeHHe nepexoAHoro MeTanna, u^enoHHoro 
MeTanna, iAenoHH03eMenbHoro MeTanna, 
ranoreHa, aneMeHTa rpynnbi IMA nnn mx CMecu 
B KOHi^eHTpai^MM ot 0,00026 ao npuMepHO 0,660, 
1,321, 2,642, 3,962, 5,283 r/AM 3 (ot 0,001 ao 
npuMepHO 2,5, 5,0, 10,0, 15,0, 20,0 r/ran); 
AononHMTenbHoe TonnnBO - aBMaqnoHHbiM 
6eH3MH; yKa3aHHoe TonnnBo xapaKTepn3yeTCfl 
HannMneM OAHoro v\m 6onee cneAyK)U|nx 
KanecTB: MUHMManbHbiM A©TOHamioHHbiM 

OKTaHOBbIM HMCnOM 80 UnM 100 M MUHMManbHblM 

ojcraHOBbiM HUcnoM 87 nnn 130, ecnn oho 
coAepxMT CBMHei4, MaKCMManbHoii 

TeMnepaTypoPi AncTunn^min T10 75 °C, 
MMHMManbHoPI TeMnepaTypoM 
Ma kch ManbHoK TeMnepaTypoM 
MaKCMManbHoti TeMnepaTypoM 

MaKCMManbHOR KOHeMHOM 

135 °C, rAe cyMMa TeMnepaTyp 
cocTaanfleT MMHMManbHo 



T40 75°C, 
T50 105°C, 
T90 135°C, 
TeMnepaTypoM 
T10 m 
135 
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T50 
°C, 

MaKcuMSLTibHbiM coAep^aHMeM cepbi 0,05 Mac. 
%, wenaTenbHo MMHMManbHOM mmctom TennoTOM 
cropaHMfl MeHee 43543, 41868, 40705, 39542, 
38379, 37216, 36053, 34890, 33727, 32564 
Kfl>K/Kr (18720, 18000, 17500, 17000, 16500, 
16000, 15500, 15000, 14500, 14000 BTE/cfc) unn 
MeHee (npyi M3MepeHMM TpaAMi^MOHHbiMM 
MeTOAaMM), CKpbiTotf TennoToCi McnapeHMfl, 
npesbiiuaKDii^eM 325, 349, 361 unM 372 KflWKr 
(140, 150, 155 MnM 160 BTE/*). 
npMMep 21 

CocTaB TonnMBa aha aBMaqMOHHoro 
6eH3MHOBoro ABMraTen^, BKniOMatoiAMM: flMK, 
npeACTaBnflKDi^MM ot 0,01 ao 15,0% Mac. MnM 
6onee KMcnopOAa b TonnMBe; opraHMnecKoe 
coeAMHeHMe MapraHLta, npeACTaanafomee 
npMMepHO ot 0,0003 ao 0,132, 0,165, 0,198, 
0,264, 0,396, 0,528, 0,660, 0,793, 0,925, 
2,642, 3,962, 5,283 r Mn/AM 3 (OT 0,001 flO 
0,5, 0,625, 0,75, 1,0, 1,5, 2,0, 2,5, 3,0, 
3,5, 10,0, 15,0, 20,0 r Mn/ran) MnM 6onee; m 
AononHMTenbHoe TonnMBO - no ASTM MnM 
Apyroe aBMat^MOHHoe, MMeKDi^ee MMHMManbHyio 
TennoTy cropaHMfl oKono 41868, 43031 MnM 
43542 Kflw/Kr (18000, 18500 MnM 18720 5TE/4>); 
y nonyneHHoro TonnMBa TennoTa cropaHMa 
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cocTaBrmeT Htfwe 41868, 41752, 41286, 40705, 
39542, 38379, 37216, 36053, 34890, 33727, 
32564, 31401 Kfl>K/Kr (18000, 17950, 17750, 
17500! 17000, 16500, 16000, 15500, 15000, 
14500, 14000, 13500 ETE/qb) u3-3a a^eiaa 
pa36aaneHHH flMK; yKa3aHHbitf cociaB 
oTJiMHaeTcn yBennneHneM Aant>HocTM noneTa 
aBnai4HOHHoro flBuraTena, cKuraKDmero 
yKa3aHHoe TonnMBO, no cpaBHeHwo c oahmm 

aBHai^MOHHblM flOnOJlHUTeJlbHblM TOnnMBOM, 

HMeKDmMM 6onee BbicoKyK) Tennory cropaHHR 
flpuwiep 22 

CociaB Typ6opeaTHBHoro TonnuBa, 
xenaTenbHO cociaB npuMepa 15, npiiBeAeHHoro 
Bbiwe, BKHJOMajoiMMPi: cnC-coeAHHeHne 
(npeAnoHTMTenbHO flMK), npeACTaanaioiMee ot 
0,01 ao 40,0% Mac. KwcnopoAa b TonnwBe; 
coeAWHeHHe v\nv\ sneMeHT, coAepwamee 
nepexoAHbii^ MeTann, menoHHofi MeTann, 
LHejioHH03eMeJibHbM MeTann, ranoreH, snewieHT 
rpynnbi IMA wnw nx cwiecb b KOHi^eHTpai^MH ot 
0,0003 AO 1,320, 2,642, 5,283, 13,209, 
26,417, 39,625, 52,835 win 66,043 r/AM 3 (ot 
0,001 AO 5,0, 10,0, 20,0, 50,0, 100,0, 
150,0, 200,0 v\m 250,0 r/ran); h aBnaunoHHoe 
AonoriHMTenbHoe TonnnBO Ana peaicn/iBHofi 
Typ6nHbi; yKa3aHHoe TonnnBo oTnHHaeTca TeM, 

HTO HMeeT 06myK) 06"beMHyK> KOHL\eHTpaL|MK) 

apowiaTHHecKMX coeAHHeHMM, He npeBbiwaioinyK) 
25 unu 22%; MaKcuManbHoe coAepMOHne cepbi, 
He npeBbtiuaiomee 0,3, 0,2, 0,1 MaccoBbix 
npoL^eHTOB; MaKCMManbHyio TeMnepaTypy T-10 
205°C, MaKCMManbHyio KOHenHyio TeMnepaTypy 
KuneHMfl 300, 280 nnn 260 °C; >KenaTenbHO 
MMHUManbHyio TeMnepaTypy Bcnbiwicu 38°C, 
HHTepBan nnoTHOcTH npuwiepHO ot 751 ao 840 
Kr/M 3 npi/i 15°C una bo3mo>kho npeBbiwaioinyio 
840, 850, 860, 880, 900 vim 6onee Kr/M 3 ; 
MUHHManbHyio TeMneparypy 3aMep3aHHH -40, -5 
wv\ -57°C; MMHUManbHyio HMCTyio TennoTy 
cropaHun 42,8 Kfl>K/Kr v\m TennoTy cropaHun 
MeHee 42,8, 42,0, 41,5, 41,0, 40,5, 40,0, 
39,5, 39,0, 38,0, 37,0, 36,0, 35,0, 34,0, 
32,0, 30,0, 28,0, 26,0, 24,0 vim MeHee 
Kfl>K/Kr; MUHMManbHyio ocpbiTyto TennoTy 
HcnapeHMfl okojio 256, 267, 274, 279, 291, 
302, 314, 326, 337, 349, 361 Kflx/Kr (110, 
115, 118, 120, 125, 130, 135, 140, 145, 150, 
155 BTE/cfc) vim 6onee; B03MO>KO t p,e3 a kt m BaTO p 
MeTanna; bo3mo>kho, aHTnoKCMASHT; bosmo>kho, 
AeTepreHT v\nv\ AeTepreHT/AHcneprupyjomwfi 
areHT; n, bo3mo>kho, yAOBneTBopaeT APyruM 
Tpe6oBaHHflM ASTM 1 655 k roTOBbiM TonnuBaM 
ATifl Jet A, Jet A-l v\nv\ Jet B; yKa3aHHbifi 
COCTaB OTflMHaeTCfl TeM, hto HMeeT 
yBeriMHeHHyto noA"beMHyio curry, Tary n/nnn 
paoonue npeAenbi no cpaBHeHHio c oahmm 
AononHHTeribHbiH TonnnBOM. 
npMMep 23 

CocTaB Hecf)TflHoro TonriMBa No.2, 
bosmokho, cocTaB npHMepa 15, npuBeAeHHoro 
Bbiiue, BKnK)HaK)iAMM: cnC-coeAMHeHne 
(npeAnoHTHTenbHO flMK), npeACTaBn^iouL^ee ot 
0,01 ao 40,0% Mac. KucnopoAa b a^hhom 
TonnnBe; coeAHHeHne v\m aneMeHT, 
coAepramee nepexoAHbifi MeTann, u4enoMHOM 
MeTann, menoHH03eMenbHbi£i MeTann, ranoreH, 
aneMeHT rpynnw IIIA vim hx cMecb, 
AononHnrenbHoe TonnwBO aha HecfrraHoro 
TonriMBa No.2; yKa3aHHaa KOMno3Ht;nfl 
omnnaeTca TeM, hto oHa nMeeT 
KMHeMaTkmecKyjo BH3KOCTb He MeHee 1,9 ui He 
6onee 3,4 (mm 2 /c), n3MepeHHy»o npn 40°C; 
MMHUManbHyK) TeMnepaTypy T-90 282 °C, 



MaKCHManbHyjo TeMnepaTypy T-90 338°C, 
MaKcuManbHoe coAepwaHwe cepbi 0,05% Mac, 
MaKCMManbHbiM TecT Ha MeAHoCi nnacTMHKe N3, 
TeMnepaTypy BcnbiujKH 38 °C, ocpbiTyio TennoTy 

s HcnapeHua no MeHbwefi Mepe 209, 221, 233, 
244, 256, 267, 279, 295, 302, 314 Kfltt/Kr 
(90, 95, 100, 105, 110, 115, 120, 125, 130, 
1 35 BTE/cf)); bo3mo>kho, coAep^aiM 1 ™ 
AononHMTenbHbiw pacTBopnTenb n/nnn conb 
MeTanna, nMeiomnf^ TennoTy cropaHMfl OKono 

10 43,0 Kfl>K/Kr nnn TennoTy cropaHna MeHee 42,8, 
42,0, 41,5, 41,0, 40,5, 40,0, 39,5, 39,0, 
38,0, 37,0, 36,0, 35,0, 34,0, 32,0, 30,0, 
28,0, 26,0, 24,0 Kfl>K/Kr nnn MeHee; yica3aHHoe 
TonnuBO OTni/waeTCH TeM, hto oho HMeeT oonee 
BbicoKviM pa6oHnii noTeHi4nan, neM oaho 

15 AononHHTeribHoe TonnviBO. 
ripuMep 24 

CocTaB TonnuBa, BKnioHaioinnti: 
cnC-coeAHHeHkie, HMejoi^ee 6onee HH3Koe 
3HaMeHwe TennoTBOpHofi cnoco6HOCTM, neM 
AononHMTenbHoe TonnnBo; yKa3aHHoe 

20 cnC-TonnnBo bosmo>kho npeACTasnweT no 
MeHbLueft Mepe 0,01, 0,5, 1,0, 1,5, 2,0, 2,1, 
2,2, 2,5, 2,7, 3,0, 3,5, 3,7, 4,0, 4,5, 5,0, 
8,0, 10,0, 12,5, 15,0, 18,0, 20,0, 22,0, 
25,0, 30,0, 35,0, 38,0, 40,0, 45,0, 49,0, 

25 50,0, 51,0, 55,0, 60,0, 65,0, 70,0, 75,0, 
80,0, 85,0, 90,0, 95,0, 99,0 o&beMHbix 
npoLjeHTOB A^HHoro cocTaBa; AononHHTenbHoe 
TonnnBo, KaK ycTaHOBneHO 3Aecb v\m b momx 
oAHOBpeMeHHO paccMaTpHBaeMbix 
Me>KAyHapoAHbix 3aflBKax No PCT/US95/02691 , 

30 No PCT/US95/06758, rAe yKa3aHHoe 
AononHMTeiibHoe TonnnBO oTBeMaeT 
Tpe6oBaHMflM npoMbiiuneHHbix n/nnn 
ASTM-craHflapTOB; MMeJomnii 
MOAn4)MKaL4Hn/yTOHHeHMfl T-90, T-50, T-10, 
cKopocTefi ropeHMfl nnn cKpbtToii TennoTbi 

35 ncnapeHUfi, KaK onucaHO 3Aecb v\nv\ b yica3aHHbix 
OAHOBpeMeHHO paccMaTpiiBaeMbix 3anBKax; 
yKasaHHoe CDC/AononHHTenbHoe TonnuiBO 
MoweT coAepxaTb: Ao6aBKn, conb, 
AononHHTeribHbifi pacTBopnTenb, onucaHHbie 
3Aecb nnn b momx OAHOBpeMeHHO 

40 paccMaTpuBaeMbix Me>KAyHapoAHbix 3aHBKax 
No PCT/US95/02691, No PCT/US95/06758; 
CKpbiTaa TennoTa ncnapeHna Mo>KeT npeBbiiuaTb 
233, 256, 267, 279, 291, 302, 314, 326, 330, 
333, 335, 337, 340, 342, 344, 347, 349, 351, 

4S 354, 356, 358, 361, 363, 365, 368, 370, 372, 
377, 384 Kfl>K/Kr (100, 110, 115, 120, 125, 
130, 135, 140, 142, 143, 144, 145, 146, 147, 
148, 149, 150, 151, 152, 153, 154, 155, 156, 
157, 158, 159, 160, 162, 165 ETE/cf)); 
wenaTenbHa naMWHapHaa cKopocTb ropeHuia, 

50 paBHaa Mnn npeBbnuatomafl 33, 34, 35, 36, 37, 
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 
60, 65 cm/c; yKa3aHHoe cnC/AononHMTenbHoe 
TonnnBO wenaTenbHo MMeeT 3HaMeHne 
TennoTBopHOM cnoco6HOCTH MeHbiuee, MeM y 

55 oAHoro AononHMTenbHoro TonnuBa v\ MeHbiuee, 
MeM yKa3aHo b npoMbtujneHHbix nnn ASTM 
cTaHAapTax Ha Tonnnso nnn MeHbUje HeM 43,0, 
42,8, 42,5, 42,0, 41,5, 41,0, 40,5, 40,0, 
39,0, 38,0, 37,0, 36,0, 35,0, 33,0, 30,0, 
28,0, 26,0 Kfl^c/Kr, kinn Menee MeM 43543, 

60 41868, 41635, 40705, 39542, 38379, 37216, 
36053, 34890, 33727, 32564, 31401, 30238, 
29075 Kfl>K/Kr (18720, 18000, 17900, 17500, 
17000, 16500, 16000, 15500, 15000, 14500, 
14000, 13500, 13000, 12500 ETEAJ)) nnn MeHee; 
>KenaTenbHo, HTo6bi yKa3aHHan KOMno3HL\kifl 
oTBenana npoMbiumeHHbiM, 



npaBHTenbCTBeHHbiM win ASTM CTaHAapTaM Ha 
ToruwBo (ncKHJOMan TennoTy cropaHnn); 
yKa3aHHoe coMeTaHne cnc/flono/iHMTenbHoe 
TonnnBo omnMaeTcw TaioKe TeM, mo MMeeT 
yBennHeHHbie CKopoc™ BbixnonHbix ra30B npn 

OKHraHMH C nOBblLDeHHblMM 3KOHOMMMHOCTbK> 
TOn/lHBa, MOUHHOCTbK), pa6oHi4M noTeHL^na/ioM, 
Aa/ibHocrbK) noneTa, Tflrofl unn notfbeMHofi 
chjiom no cpaBHeHMio c oahmm flonoriHHTenbHbiM 
TonnnBOM, o6naAaK>mnM 6onee BbicoKofi 
TennoTBopHOM cnoco6HocTbto. 
Flp^Mep 25 

npwviep 24, r^e CriC-TonnnBO cocTaanfieT 
ot 0,01 ao 99,0% 06. ciwiecn 
CnC/AononHHTejibHoe TonnnBo, ocTanbHoe 
cocTaBfiweT Ton/iMBO no ASTM hjim Apyroe 
AononHMTeribHoe TonnnBo, b kotopom 
nonyMeHHaa Tennoia cropaHnn TonnnBa nnn 
rennoTBopHafl cnocooHocrb (BTE/cf)), 
n3MepeHHa« TpaAimwoHHbiMH MeTOAawin, 
MeHbuue, MeM y oahopo AononHMTenbHoro 
Ton/iuiBa; npn stom paobMufi noTeHi^nan, 
OKOHOMMMHocTb TonnnBa, AanbHOCTb noneTa unw 
mra TaKoro KOM6uHupoBaHHoro TonnnBa He 
MeHbiue, MeM y AononHMTeiibHoro TonnnBa, unn, 
bo3MO>kho, no MeHbwetf Mepe Ha 0,5% 6onbiue. 
MeM y oAHoro AonoriHUTejibHoro TonnnBa. 

npniwep 26 

Bbiwenpi'iBeAeHHbifi npnMep cocTaBOB 
cnC/AonojiHMTenbHoe TonnnBo, OTnnMatomnficfl 
Tew, mto b HeM OTcyTCTByeT CriC-coeAHHeHne 
win >Ke OTcyTCTByeT cnC-coeAnHeHne n 
coeAHHeHne MeTanna (CnC-KOMnoHeHT 
TonnuBa); yKa3aHHoe TonnnBo xapaKTepn3yeTCH 
TaioKe TeM, mto oho nMeeT noBbiweHHyio 
CKpbiTyfo Ten/iOTy ncnapeHna n/n/in cKopocTb 
cropaHnfl no cpaBHeHnjo c MnHwviyMOM Ann 
6a30Boro TonnnBa, OTBeMaiomero 

npoMbiiuneHHbiM nnn ASTM-cTaHAapTawi nnn 
Ann OAHoro AononHHTenbHoro TonnnBa. 

npeAnoHTMTenbHOM npaianKon HBnaeTCfl 
co3AaHne TonnnB, b KOTopbix OTcyTCTByeT 
CnC-KOMnoHeHT TonnnBa nnn we OTcyTCTByeT 
CnC-KOMnoHeHT, oonaAatomnn 6onee 
BblCOKMMM CKpblTblMH TennoTaMn ncnapeHna 
M/MTIM CKOpOCTflMM ropeHHfl, MeM TpaAHlJHOHHOe 

TonnkiBo. 3Ta npaicrnKa peannsyeTCH nyieM 
M3MeneHHM TeMnepaTypbi neperoHKn, 
TeMnepaTypbi ropeHnn n KOMnoHeHTOB TonnnBa, 

K3K nsnOHCeHO 3AeCb M B MOnX OAHOBpeMeHHO 

HaxoAfliMnxcn Ha paccMOTpeHMM 3a«BKax. 

MMeeTCfl BapnaHT ncnonHeHun, rAe 
ncnonb3yioT coneTaHnfl CnC/AononHwenbHoe 
TonnnBO, b KOTopux nx TennoTBopHbie 
cnocooHOCTn: coAepwaHne ETE, n3MepeHHbie 
TpaAHUHOHHbiM MeTOAOM nnn nyTeM npocToro 
cyMMMpoBaHM^ M3BecTHbix 3HaMeHnfi ETE Ann 
KOMnoHeHTOB cocTaBa, HaxoAflTca Huwe 
MMHMManbHbix BennMnH ASTM, 

npaBMTenbCTBeHHbix, npoMbiujneHHbix n Apyrnx 
CTaHAapTOB. TaK, cocraB CflC/AononHnTenbHoe 
TonnnBo 3a^BHTejifl Mo>KeT HMetb 3HaMeHMfl 
TennoTBopHOM cnoco6HOCTn npn6nn3HTejibHo Ha 
0,1, 0,25, 0,5, 0,75, 1,0, 1,15, 1,25, 1,5, 
1,75, 2,0, 2,5, 3,0, 5,0, 7,5, 10,0, 12,5, 
15,0, 17,5, 20,0, 22,5, 25,0, 27,5, 30,0, 
32,5, 35,0, 37,5, 40,0, 42,5, 45,0, 47,5, 
50,0, 52,5, 55,0, 57,5, 60,0, 62,5, 65,0 win 
6onee npoL^eHTOB Hnace MHHHMaiibHbix 
cymecTByioinMx npoMbiujneHHbix, 
npaBHTejibCTBeHHbix nnn ASTM CTaHAapTOB no 
TennoTe win TennoTBOpHon cnoco6HOcm. 

3HaHeHne TennoTBopHon cnoco6HOCTn 
HeKOTopbix CnC-coeAMHeHM^ npeACTaaneHO b 
Ta6n.l. 



KaK mo)kho BMAeTb, cnC-coeAMHeHnn nMe»OT 
noHM)KeHHy»o TennoTBopHyio cnoco6HOCTb no 
cpaBHeHMto c 6eH3MHOM. Ho nocKoribicy ropioMMe 
cocTaBbi m cnoco6bi 3anBMTenn yBennHMBajoT 
ckodocth Bbixnona, mo>kho nonyqnTb 6oribiijee 
5 KonnMecTBO pa6oTbi ot Ton/iMB c TaKMM )Ke nnn 
6onee hm3khm 3HaMeHneM ETE. 3to 
npeACTaBJineT oneHb 3HaHMTe^bHHM otxoa ot 
npeAiuecTByioiAero nomuanm cropaHMn 
TonjiMBa. 

1Q 3a*BMTenb o6Hapy>Kviri, hto ero KOMOMHai^ 
CnC/AononHHTenbHoe TonnnBo c 6onee huskmm 
coAep>KaHneM ETE nMe»OT npM6nn3MTenbHNe 
SKBHBaneHTbi paobTbi, paBHbie nnn ob^buune, 
qeM y Tonni/iB no ASTM c Go/iee bucokmm 
coAep)KaHMeM ETE (cm. Ta6nnLiy A). 

15 TaKMM o6pasoM, mo>kho BnAeTb, mto, MeM 

BblWe OTHOCMTe/lbHafl KOHL^eHTDSL^Vin 

cnC-TonnnBa, TeM Bbiiue pa6oMMM noTeHi^Man 
KaK QbyHKqnn cyMMapHofi TennoTbi cropaHun 
ToruikiBa. CneAOBaTenbHO, HanBbicumfi pa6oMM^ 
noTeHi^Han ntoooro coMeTaHMfl 
20 cnC/AononHHTejibHoe TonnnBo AOCTkiraeTCfl 
npn yBennMeHnn KonMMecTBa CflC-TonnuBa b 
KOM6nHnpoBaHHOM ToruiMBe. 
npnMep 27 

KoM6nHai^HR CnC/AononHMTeribHoe 
TonnnBo, b kotopom yKa3aHHoe CnC-Ton^MBO 

25 MMeeT 6onee HH3Koe coAepxaHMe ETE, MeM 
AonoriHHTenbHoe TonnnBo n b kotodom 
KOM6nHai^nn CnC/AononHMTenbHoe TonnnBo 
MMeeT 6onee HM3Koe coAep>KaHne ETE, MeM 
oaho AonoiiHMTenbHoe TonnnBo; yKasaHHoe 

30 TonnnBo OT/iMHaeTcq HannMneM 6onee BbicoKoro 
paooMero noTeHi4kiana, 3KOHOMHMHOCTbio 
ToruiMBa, AanbHocTbK) noneTa, MoiAHocTbKD nnn 
Tflro^ no cpaBHeHMKD c oahum AonoiiHMTeribHbiM 

TOmiMBOM. 

flononHHTenbHbie TonnnBa n 

35 CnC/AononHHTeribHoe TonnnBo. 

flononHMTeribHbie TonnnBa 3aflBHTe/ifl, KaK 
npaBWio, npeACTaanfljoT co6oti TonnnBa, 
cnoco6Hbie k ropeHHto, Ha ocHOBe coeAMHeHHfi, 
coAepKaiAMX ymepoA unn boaopoa, APyrnx 
coeAMHeHHw, unn yrjieBOAopoAOB, n/nnn Apyrnx 
40 coeAMHeHn^, BicniOMan nx cmgch . noApo6Hoe 
onncaHMe AononHMTeribHbix TonnHB 3aflBHTenq 

H3TIO)KeHO B MOMX OAHOBpeMeHHO HaXOAflLL^MXCfl 

Ha paccMOTpeHkin Me>KAyHapoAHbix 3anBKax No 
PCT/US95/02691 n No PCT/US95/06758, 
KOTopwe BKntoweHbi b nepeneHb ccbinoK. 

45 KaK 3Aecb ycTaHoaneHO, Ha npaKTtiKe 
AonoriHMTenbHoe TonnnBo BKntoMaeT 
MOAH^niAnpoBaHHbie TonnnBa ("Modified Fuel"). 
Pa3XiMMne 3aKHK)MaeTCfl b tom, mto 
AonojiHMTenbHbie TonriMBa npeAnonaraiOT 

5Q coMeTaHne c CnC-TonnwBaMM, b to BpeMn KaK 

MOAM0ML\MpOBaHHbie TOn/lMBa, a MMeHHO Te 

BMAbi TonnnBa, KOTopbie MMeHDT ynyMweHHyio 
cKpbiTyio TennoTy ncnapeHMfl, CKopocTb 
cropaHua, xapaiaepMCTHKM AncTunnwL^MM n/nnn 
APyrne CTpyKTypbi, He o6fl3aTenbHO 

55 npeAnonaraiOT coMeTaHne c CnC-coeAMHeHneM 
unM coeAMHeHneM MeTanna. TaKUM o6pa30M, b 
npuBeAeHHOM 3Aecb onucaHMM 

MOAHtj) MI 4 M P OBaHHOe TonnnBo MO>KeT 3aMeHMTb 
AononHHTeribHoe Tonnnso. 

npeAnoMTHTenbHbiM ncno/iHeHMeM AaHHoro 

60 n3o6peTeHHfl nanfleTCW to, mto 

AononHMTejibHbie TonnnBa mop/t 

ncnonb30BaTbCR KaK MeHbujaa MacTb, 
cy mecT Be h h o MeHbiuafl MacTb, 6onbiuan MacTb 
nnn cyu^ecTBeHHo 6onbiuan MacTb 

COCTaBnflK)li^MX KOMnoHeHTOB B COMeTaHHH 

Cnc/AononHHTenbHoe TonnnBo. CooTHooieHne 
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cnC-TonnuBa u AononHMTenbHoro TonnuBa 
M0>KeT n3MeHflTbC5i n cocTaBJiflTb 1000:1 , 100:1 , 
90:1, 75: 1, 50:1, 40:1, 30:1, 25:1, 20:1, 
15:1, 12:1, 10:1, 8:1, 6:1, 5:1, 4:1, 3:1, 
2: 1, 1: 1, 1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 
1:8, 1:10, 1:15, 1:20, 1:40, 1:50 hjih 1:100. 

CneL^anbHofi 3aflaHefi ABnaeTcfl 
MaKCMMH3ai4Hfl o6inero KonnMecTBa napoB 
CnC-TonnuBa, nonyneHHoro us coMeTaHun 
CnC/AonojiHMTenbHoe TonnnBO. TaK, nap CI1C 
MO>KeT npeflCTaBnjiTb ot 0,001 ao 
npw6nn3HTeJibHO 0,5, 1,0, 1,2, 1,5, 1,7, 2,0, 
2,1, 2,5, 3,0, 3,4, 3,5, 3,7, 4,0, 4,2, 4,7, 
5,0, 7,0, 9,0, 10,0, 12,0, 15,0, 20,0, 25,0, 
30,0, 35,0, 40,0, 45,0, 50,0, 55,5, 60,0, 
70,0, 80,0, 90,0 kiriM 99,999 wiaccoBbix 
npoijeHTOB cocraBa. 

B HanajibHOM npuMeHeHHH CflC-KOWinoHeHT 
TonnMBa 6yAeT cocTaanflTb MeHbiuyio nacTb 
m-za HannHna cymecTByioinux TonnuB, cucTewi 
pacnpefleneHMfl m cropaHMfl. 

FlpeAnoMTHTenbHO, mo6bi CnC-TonnnBO 
3aflBMTenH, flono/iHWTenbHoe TonnwBO hjim 
cnC/flonojiHMTenbHoe TonnnBO npn 
McnonbsoBaHnn b cyi^ecTByjomux cucTeMax 
yAOBneTBopnnu TpeooBaHWHM ASTM, 
npaBmenbCTBa i/i/nna npoMbiumeHHOc™ Ana 
AonojiHMTenbHoro TonnMBa c MMHMManbHbiMK 
B03Mo>KHbiMn TennoTaMM cropaHMfl. 

ripeAycMaTpuBaeTCfl, mto 
CnC/AonojiHHTeribHoe ronnuiBo Moryr 
Hy>KAaTbcn b yTOHHeHHW wm noAroHKe, mo6bi 
yAOBneTBopnTb MMHMManbHbiM ASTM m/hjim 
npaBMTenbCTB9HHbiM CTaHAapTaM. HanpuMep, 
ecnn CnC/AonoriHUTenbHoe TonnwBO aoji>kho 
yAOBneTBopaTb MUHMManbHbiM TermoTaM 
cropaHMH no ASTM, v\ CnC-coeAHHeHneM 
flBnaeTCfl AMK, MO>KeT 6biTb HeoGxoAUMO 

HCnOJlb30BaTb KOMnOHeHTb! C BblCOKOM 

TennoTBOpHow cnocoGHocrbio. 

B Apyrux cnynaflx 6a30Boe AononHurenbHoe 
TonjiHBO MO>KeT 6biTb noAo6paHO raKUM 
o6pa30M, HTo6bi AoSaBneHne CriC-TonnuBa He 
npuBOAnno k BbixoAy 3a npeAeribi ASTM hhh 
npaBMTenbCTBeHHbix cneiiMcfcMKaiJiMM. 

ripeAnoHTHTeribHbiMM AononHUTenbHbtMM 
TonnnBaMn 3aHBHTenfl KBnaiOTCfl b ochobhom 
TpaAHL^noHHbie TonnMBa, ho ohm BKntOMaioT m 
TonnMBa, co3AaHHbie Ana nonyneHMfl bwcokux 
CKopocrew ropeHHH mjih 6onee bucokhx 
cKpbiTbix TennoT McnapeHUfl, neiw y 
TpaAMi^noHHbix ronnuB win TonnuBa c 

M3MGHeHHblM COCTaBOM. CM. MOM OAHOBpeMeHHO 

HaxoAfliMnecfl Ha paccMOTpennn 
Me>KflyHapoAHbie 3aflBKH No PCT/US95/02691 m 
PCT/US95/06758, BKnioneHHwe hmjko b cnncoK 
ccbinoK. 

flononHMTenbHbie TonnuBa 3aaBMTenfl n 
CnC/AonoJiHHTenbHbie TonnuBa MoryT 6birb 
noAoGpaHbi hjih cKOHCTpynpoBaHbi tbkmm 
o6pa30M, HTo6bi CHM3HTb wnu perynMpoBaTb 
TeivinepaTypbt neperoHKM T-90, T-50 hjim T-10 
Ana cHiwceHUfl CKpbiTbix TennoT McnapeHMH. 

AonoriHMTe^bHbie TonnMBa u 

CnC/AononHHTeribHoe TonnwBO 3anBMTeji« 
o6bNHo noAo6paHbi TaK, mo6bi nonyMMTb 
HH3Koe nnn ocoSeHHO HM3Koe BbiAeJieHne 
npoAyicroB cropaHUfl. 

HanpuMep, cnei^anbHOM i^enbio AaHHoro 
H3o6peTeHH« flBnaeTCfl to, HTo6bi 
AonojiHMTenbHbie Tonnnsa 6binn noAo6paHbi 
n/nnn coHeTaHHH CnC/Aono/iHUTeribHoe 
TorinviBO 6biJin noAo6paHbi mjih 

CKOHCTpykipOBaHbl TaKMM o6pa30M, MT06bl 
CHH3MTb AO MaKCMMa/lbHO B03MO>KHOV1 CTeneHU 
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BbiAeneHne NO x> CO, C0 2 , yrneBOAopoAOB, 
AUcnepcHbix HacTML\, TOKCMHHbix Beo^ecTB, 
peai<unoHHocnoco6Hbix Beu^ecTB - mctomhmkob 

030Ha, 

nonuHAepnofi apowiaTkiKH, 6eH3oria, 
6yTaA^eHa, cf>opManbAernAa, ai^eTanbAernAa, 
pemaMeHTupoBaHHbix BbiAenneMbix Beii\ecTB, 
HepernaMeHTMpoBaHHbix BbiAeTiwewibix Beu^ecTB, 
npn3HaHHbix noTeHi^nanbHo onacHbtMM, n/nnn 
n»o6bix KaHLteporeHHbix unki onacHbix Ana 
OKpy>KaK)LneCi cpeAbi Beu^ecTB ksk n3BecTHbtx 
Tenepb, TaK n Tex, KOTopbie MoryT 6biTb 
HAeHTMcf)ni4npoBaHbi b 6yAymewi. Oah3ko 
noA^op 6a30Bbix TonnuB MoweT 6biTb He CTorib 
>KecTKMM 3a cneT ynyMLueHHbix xapaKTepMCTMK 
aMkicckin cnC-TonnnB. TaKMM o6pa30M, mop/t 
6biTb npneMJieMbi 6onee BbicoKne 
KOHL^eHTpaL^nM KOMnoHeHTOB, ao cux nop 
CMMTaBiiinxcfl noTeHUnaribHO onacHbiwin. 

npaKTMKO^ AaHHoro M3o6peTeHM« He 
npeAycMOTpeHO cneL\nanbHoe BBeA^HMe b 
npeAno)KeHHbie TonnuBa n3BecTHbix 
noTeHi^kianbHO onacHbix pf\n OKpywarouneii 
cpeAbi BemecTB, HanpHMep, cepw, cBUHi^a, 
6apnfl, xnopa, 4)Topa m t.a., sa MCKmoneHneM 
oco6o oroBopeHHbix cnyMaes. 

npeAnojiaraeTCfl TaioKe, hto 
AononHHTenbHbie Tonnnsa n/nnn 

cnC/AononHMTeribHoe TonnnBo 3aflBMTenfi 

COCTaBJieHbl TaKMM 06pa30M, MT06bl CHM3MTb 

BbiAeneHne TBepAbix MacTMi^ ao MaKCMManbHO 
bo3mo>khom cTeneHM. >KenaTenbHo, HTo6bi 
cpeAHUM pa3Mep TBepAbix MacTMi^ He npeBbiiuan 
10,0, 7,5, 6,0, 5,0, 3,0, 2,5, 2,0, 1,5, 
1,0, mjim 0,5 mkm, mtim 6bin MeHbiue. 3aAanePi 
M3o6peTeHMn ^BfifleTcn TaioKe cHiDKeHi/ie 

BblAeJieHMfl TBepAblX HaCTMl4 AO MaKCHMa/lbHO 
B03MO>KHOM CTeneHM. 

Bonee BbicoKMe ckopoctm cropaHMfl CHM)KaioT 
BbiAeneHMe TBepAbix nacTML^ m smmcchkd NO x . 
noHMKeHHbie KOHL;eHTpai4MM apoMaTMKM TaioKe 
yMeHbiuaroT o6pa30BaHMe TBepAbix MacTMi^. 

AonoriHMTeribHoe TonnMBo m 

CnC/AonoriHMTenbHoe TonnnBO 3aflBMTerifi 
MoryT coAep>KaTb noHM>KeHHbie KO/iMHecTBa 
apoMaTMKM. 06biHHO o6^eMHbie KOHi^eHTpat^MM 

apOMaTMMeCKMX COeAMHeHMM COCTaBn«K)T 

BeriMHUHbi, paBHbie mtim MeHbiue 55, 50, 45, 42, 
40, 37, 35, 30, 27, 25, 20, 18, 17, 16, 15, 
14, 13, 12, 10, 9, 8, 7, 6, 5, 4, 3, 1 
o6-beMHbix npoL\eHTOB, Mnn >Ke apoMaTMHecKne 
coeAHHeHMH oTcyTCTByjoT. Bonee >Ke/iaTenbHbi 
BeriMMUHbi MeHbiue 40, 35, 30, 27, 25, 23, 20, 
19, 18 npOLjeHTOB mjim MeHee. KaK 6bino 
OTMeneHO, Ha npaicrMKe cTapajoTCfl yMeHbUJMTb 
KOHl^eHTpaL^MH apoMaTMHecKnx coeAHHeHMM, KaK 

TOJIbKO B03MO>KHO. 

B npeAenax npaKTMHecKMX orpaHnneHMM, 
nocne paccMOTpeHMH CKpbiTbix TennoT 
McnapeHMfl, cKopocTe^ ropeHUfl, KOMnoHeHTOB, 
KOTopbie MoryT 6biTb onacHbiMM Ansi 
OKpyxaKDU^eii cpeAbi, TennoTBOpHOM 
cnoco6HOCTH (ecnn sto Heo6xoA^MO), 
>KenaTenbHo, MTo6bi AonoriHMTeribHbie TonnMBa 
m cnC/AonoriHUTeribHbie TonnuBa 3a«BMTenyi 

MMeJIH B03MO>KHO BblCOKMe nflOTHOCTM B 

npeAenax ASTM, BoeHHbix wnw npoMbiujneHHbix 
cTaHAapTOB. Oco6eHHo >KenaTenbHbi nnoTHOCTH 
Bbiiue, neM b noAo6Hbix CTaHAapTax; oco6eHHO 
b nporpeccMBHbix npMMeHeHnax. HanpuMep, 
oco6eHHO xenaTenbHbi nnoTHOCTM , 
npeBbimaKDU^ne ot 775 ao 840, ot 800 ao 880, 
MnM npeBbiiiiaioii^ne 835, 840, 850, 860, 870, 
880, 885, 890, 895, 900, 950, 1000, 1050, 
1 100, 1150, 1200 unM 6onee Kr/M 3 . YMepeHHbie, 
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HH3KMe U BIVlOTb AO OMeHb HU3KUX rWOTHOCTefi 

Taiace bosmokhw, ecxiM npn stom 
ocywecTanneTcn L\enb AaHHoro w3o6peTeHnn - 

yB8JlMHSHMG CKOpOCTH CropaHMH. 

B«3KOCTb AononHMTenbHbix TonnuB u 
cnc/AonojiHUTenbHbix ToanuB 3anBUTenn 
o6biMHo yAOBJieTBopner npuewmeMbiM 
daHAapTaM. Baxono, HTOobi TonnuBa c BbicoKofi 

BH3KOCTblO 6blJlH AOfDKHblM o6pa30M 

pacnbUieHbi, mto6u rapaHTupoBaTb cropaHue 
napoBoPi cfca3bi. Oahsko M3oo"peTeHne 

3aflBMTejlR H3-3a CnOCOOHOC™ HeKOTOpblX 

cnC-coeAHHeHM^, ocooeHHo flMK, cHuxaTb 
Bfl3KocTb, AonycKaeT ucnonb30BaHue TonnuB c 
BbicoKOM BH3KocTbto, KOTopue b Apyrwx cnynanx 
Mornn 6bi 6biTb HenpkieMiieMbiMn. 

flpyrviMM cnoBaMM, 3anBMTenb yoraHOBun, 
mto AOoasneHwe HeKOTopbix cnC-coeAWHeHkifi, 
ooooeHHO flMK, cnoco6HO CHUwaTb Bn3Koe 
rpeHne b noTOKe. TawM o6pa30M, bosmojkho, 
mto6w AonojiHMTenbHbie TonnuBa HMenw 
Bfl3KOCTM Ha BepxHeM npeAene npoMbiwneHHbix 
CTaHAapTOB unu b«3KOCTM Bbiwe Tpe6oBaHufi 

ASTM, npaBHTe/lbCTB6HHblX UTIM 

npoMbiumeHHbix. 

HanpuMep, AonycTUMO, MTo6bi 

AononHMTG/ibHoe TonnHBO Jet-A MMeno Bn3icocTb 
Bbiiue 6,0, 7,0, 8,0, 8,2, 8,5, 9,0, 9,5, 
10,0, 12,0, 15,0, 16,0 win 6onee mm 2 /c npn 
-20 °C (ASTM 445), unu Bbiiue neM 13,5, 14,0, 
14,5, 15,0, 15,5, 16,0, 17,0, 18,0, 19,0, 
20,0, 21,0, 23,0 cCt npu -34,4°C (-30°F), unu 
MTo6bi Aono/iHKTejibHoe TonnuBO Ann TypouH, 
paGoTaioiMUX Ha ra30une, MMeno MaiccuManbHyio 
KMHeMaTMMecKyio Bn3KOCTb npu 40 °C, 
npeBbiwaiomyio 1,5, 1,7, 2,0, 2,4, 2,6, 3,0, 
4,0, 5,0, 7,0 unu 6onee mm 2 /c (ASTM D 445) 
Ann No 1-GT, unu npeBbiwaiomyio 2,5, 3,0, 3,5, 
3,8, 4,1, 4,2, 4,5, 5,0, 6,0, unu 6onee, mm 2 /c 
(ASTM D 445) Ann No 2-GT; unu MTo6bi 
AonoriHMTeribHoe TonnuBO Ann A^aenbHoro 
TonnuBa uMeno MaKcuManbHyio 

KHHeiwiaTHMecKyfo BH3KOCTb npu 40 °C, 
npeBbiwaiomyio 1,2, 1,8, 2,0, 2,4, 2,6, 3,0, 
4,0, 5,0, 6,0, 7,0 unu 6onee mm 2 /c (ASTM D 
445) Ann No 1-D c hu3kum unu HopManbHbiM 
coAepxaHneM cepbi, unu npeBbiwaiomyio 3,3, 
3,6, 3,9, 4,1, 4,2, 4,5, 5,0, 6,0, 7,0, 8,0, 
9,0 unu 6onee mm 2 /c (ASTM D 445) aha No 2-D 
c HM3KUM unu HopMa/ibHbiM coAeparaHueM cepbi, 
unu npeBbiwaiomyio 15,0, 18,0, 20,0, 22,0, 
24,0, 24,5, 25,0, 26,0, 30,0, 40,0, 45,0, 
50,0, 60,0 unu 6onee mm 2 /c (ASTM D 445) Ana 
No 4-D; unu HTo6bi A^se/ibHoe AononHUTenbHoe 

TOHJIUBO C HU3KOU SMUCCUeU MMe/lO BR3KOCTb, 

npeBbiujatomyto 1,2, 1,5, 1,8, 2,4, 2,5, 2,8, 
3,0, 3,2, 3,5, 3,8, 4,2, 4,8, 5,5 unu 6bnee 
cCt npu 40°C (rAe 1 mm 2 /c=1 cCt); unu MTo6bi 
AononHHTeribHoe TonnuBO aha xuAKoro TonnuBa 

HMeilO KHHeMaTMMeCKyfO Bfl3KOCTb, 

npeBbiwaiomyio 1,2, 1,8, 2,1, 2,3, 2,5, 3,0, 

3.4, 3,5, 4,0, 5,0, 5,5, 6,0, 6,5, 8,0, 10,0 
unu 6onee mm 2 /c npu 40°C (ASTM D 445) Arm 
No 1, npeBbiwaiomyio 2,2, 2,6, 3,0, 3,4, 3,5, 
3,6, 4,0, 5,0, 5,5, 6,0, 6,5, 8,0, 10,0 unu 
6onee mm 2 /c npu 40°C (ASTM D 445) Ann No 2, 
npeBbiwaiomyio 3,5, 4,0, 5,0, 5,5, 5,6, 6,0, 

6.5, 8,0, 10,0, 12,0, 15,0, 20,0, 25,0 unu 
6onee mm 2 /c npu 40°C (ASTM D 445) Ann No 4 
(nencoro), npeBbiwaioinyio 8,0, 12,0, 15,0, 
18,0, 20,0, 24,0, 25,0, 25,0, 30,0, 35,0, 
40,0 unu 6onee mm 2 /c npu 40°C (ASTM D 445) 
Ann No 4, npeBbiwaiomyio 4,5, 5,0, 6,0, 7,0, 
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8,9, 9,0, 9,1, 9,2, 9,3, 9,5, 10,0, 11,0, 
12,0, 14,0, 14,5, 14,9, 15,0, 16,0, 18,0, 
19,0, 20,0, 21,0, 22,0, 25,0 unu 6onee mw 2 /c 
npu 100°C (ASTM D 445) Ann No 5 (nencoro), 
npeBbiiuaioujyio 6,0, 7,5, 9,0, 11,0, 14,9, 15,0, 
15,2, 15,5, 15,7, 16,0, 16,5, 17,0, 18,0, 
19,0, 20,0, 21,0. 22,0, 25,0, 30,0 unu 6onee 
mm 2 /c npn 100°C (ASTM D 445) Ann No 5 
(macenoro), npeBbiwaiomyio 20,0, 25,0, 30,0, 
35,0, 40,0, 45,0, 50,0, 50,5, 51,0, 52,0, 
53,0, 54,0, 55,0, 57,0, 60,0, 65,0, 70,0, 
75,0, 80,0 unu 6onee mm 2 /c npu 100°C (ASTMD 
445) Ann acuAKoro roanuBa No 6; MTo6bi 
mwenoe AH3enbHoe, noKOMOTMBHoe unu 
cfcnoTCKoe AononHmenbHoe TonnMBO, 
yAOBneTBopniow,ee oraHAapTaM ISO DIS 8217, 
u/unn BS MA 100, u/unu ApyruM 
npoMbiwneHHbiM cneuuc^uKauunM, MMeno 
Bn3KOCTb, npeBbiwaiowyio 150, 200, 250, 300, 
350, 400, 450, 500, 510, 520, 530, 550, 600, 
650 unu 6onee caHTMCTOKCOB npu 50 °C. 

npeAnonaraeTcn, hto Bn3KOCTb 
cnc/AononHMTenbHoro TonnuBa 3anBMTejin 
6yAer cooTBercTBOBaTb ASTM, 

npaBMTenbCTBeHHbiM unu ApyrwM craHAapTaM. 

npuMep 28 

TonnuBHan KOMno3umin 
cnc/AononHuirenbHoe TonnuBO no BceM 
BbiwenpkiBeAeHHbiM npuMepaM, rAe yKasaHHbie 
Bn3Koc™ AononHHTenbHoro TonnuBa 
npeBbiwaioT MaKCHManbHo AonycTUMbie ASTM, 
npoMbiwneHHbiMu unu npaBUTenbCTBeHHbiMU 
CTaHAapTaMU u rAe KOM6uHaL(Mn 
CnC/AononHUTenbHoe TonnuBo omMMaeTcn 
TeM, hto yAOBneTBopneT TeM >Ke caMbiM ASTM, 
npoMbiwneHHbiM unu npaBMTenbCTBeHHbiM 
CTaHAapTaM. 

npeAnonaraeTcn, mto TeMnepaTypbi 
caMOBOcnnaMeHeHun CnC-ToruikiB 3anBMTenn, 
KOM6uHaL^MM cnC/AononHHTenbHoe TonnuBO 
u/unu AononHHTenbHoro TonnuBa 3anBMTenn c 
U3MeHeHHbiM cocTaBOM yAoanerBopnKDT 
cooTBeTCTByioiAMM ASTM unu npoMbiwneHHbiM 
CTaHAapraM. npeAnonaraeTcn noA6op 
KOMnoHeHTOB TonnuBa, ecnn sto Heo6xoAMMo 
Ann cooTBeTCTBun otum craHAapTaM. 

flo6aBneHne CnC-TonnuBa b KOM6uHai4uu 
CnC/AononHUTenbHoe TonnnBo o6bNHo 
npuBOAMT k CHwrceHHio 3ana3AbiBaHun 
3axnraHnn ucKpbi. OnTMMM3amin cocTaBa 
TonnuBa (c tohkm speHun ropeHun) Mo>KeT 
noTpe6oBaTb coKpaw,eHun ynpe>KAeHun ucicpbi, 
hto cnei^uanbHO oroBopeHO 3Aecb. 

HpuMep 29 

Cnoco6 AewcTBun ABuraTenn, 
ucnonb3yiow J ero KOM6nHai^uio 
CnC/AononHMTenbHoe TonnMBO 
(cooTBeTCTByiow,yio npviMepaM cocTaBOB, 
npuseAeHHbiM 3Aecb); yKa3aHHbiCi cnoco6 
oTnunaeTcn TeM, mto yKa3aHHoe rannuBO 
cropaeT b ABuraTene c ucKDOBbiM noA^uroM, 
KaMepe cropaHun unu APyroM ABuraTene, 
BKnionan peaKTUBHbifi ABuraTenb, 
Typ6opeaKTWBHbifi ABuraTenb, rAe 

3ana3AbiBaHue 3axuraHun C0Kpaw,eH0 no 
cpaBHeHuio c oahum AononHMTenbHbiM 
TonnuBOM no MeHbweu Mepe ot 0,001 ao 0,5, 
0,01 AO 2,0, 0,01 AO 3,0, 0,01 ao 5,0, 0,01 
AO 7,0, 0,01 AO 8,0, 0,01 AO 10,0, 0,01 
15,0, 0,01 ao 20,0, 0,01 AO 25,0, 0,01 
30,0, 0,01 AO 35,0, 0,01 AO 40,0, 0,01 
45,0, 0,01 AO 50,0, 0,01 ao 55,0, 0,01 
60,0, 0,01 ao 65,0, 0,01 AO 70,0, 0,01 
75,0, 0,01 ao 80,0, 0,01 ao 85,0, 0,01 



AO 
AO 
AO 
AO 
AO 
AO 



CM 

o 

CO 

to 

CM 
00 



^5- 
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MCKpbi, ecnn oho npyiMeHaeTcn, oTperynwpoBaHo 

COOTBeTCTBeHHO. 

llpMMep 30 

Cnoco6 npkiMepa 29, rAe cooTHOiueHkie 
B03Ayx-TonnnBO CHiwceHO no MeHbiuefi Mepe Ha 
5, 10, 20, 25, 30, 35, 40, 45, 50, 55, 60, 
65, 70% vim 6onee no cpaBHeHHio c oahwm 
AonoriHMTenbHbiM TonnkiBowi; nnn ( nHaMe 
roBopq, cooTHOiiieHun BO3Ayx-T0nnwBo 
cocTaanflHDT npw6nu3pnTenbHO ot 5,85 flo 6,45, 
ot 6,45 ao 8,03, ot 7,55 AO 10,45, ot 8,85 
AO 12,5. 

ripuMep 31 

Cnoco6 OKuraHMfl cmscm 
CnC/AonoriHUTenbHoe ToruiHBO, rAe ABuraTenb 
npeACTaBTineT co6ofi ABuraTenb BHyTpeHHero 
cropaHMfl, a cTeneHb cacaTkm b ABuraTene 
cocTaB^fleT no MeHbwefi Mepe 8,5, 9,0, 9,6, 
10,0, 10,5, 11,0, 11,5, 12,0, 12,5, 13,0, 
13,5, 14,0, 14,5, 15,0, 15,5, 16,0, 16,5, 
17,0, 17,5, 18,0, 18,5, 19,0, 19,5, 20,0, 
22,0, 24,0, 25,0, 30,0, 35,0, 40,0, 50,0 mjim 
6onee. 

HeorpaHMHMBatou^ne npwMepbi 
AononHUTenbHbix ronnuB 3aflBHTena BiaiKwatOT 
mo6bie yrnepoflHbie, BOAopoAHbie, 

ymeBOAopoAHbie vim HeymeBOAopoAHbie 
Ton/iMBa, TBepAbie, KHAKHe, ra30o6pa3Hbie 
TonnuBa, BKnioMafl anbTepHaTHBHbie TonnuBa, 

BOAOpOA, He(J)TflHOfi ra3, 0>KH>KeHHblfi Hecf)T51HOM 

ra3, oxcvixceHHbitf nponaH, OKuxeHHbifi 6yTaH, 
npupoAHbiw ra3, >kwakocth npupoAHoro ra3a, 
MeTaH, 3TaH, nponaH, H-6yTaH, cMecb 
nponaH-6yTaH, TonnwBHbitf MeTaHon, Hanpwwep 
ronnuBa M 80, M 90 unu M 85, TonnwBHbitf 
3TaHon, TonnuBa Ha ocHOBe 6i/ioMaccbi, TonnuBa 
Ha ocHOBe pacTMTeribHbix Macen/acfwpoB, 
MeTHnoBbiM acf)vip pancoBoro Macna, acfupbi 

>KVipHblX KMCnOT COeBblX 606OB, BOAHbie 

ymepoAHbie TonnuBa (BKntonan BOAHbie 
6eH3HHbi, JinrpoMHbi, TonnnBHbie He*™ n 
AH3enbHoe Tonni/iBO, Hanpuwiep Gunnerman 
A-55/D-55), aBTOMo6mibHbie 6eH3HHbi 
(yAOBneTBopfliOLUne craHAapTaM ASTM), 
aBnai\noHHbie 6eH3HHOBbie TonnuBa, BicniOMafl 
MapKH 80, 100, 10011 (oTBeMaiomwe 
CTaHAapraM ASTM), o6bmHbie aBTOMo6nnbHbie 
6eH3MHbi, 6eH3MHbi c M3MeHeHHOM cfjopMynoft 
(oTBeHaiouL^ne U.S. Clean Air Act 211 (k), 
Kanncf)opHnCicKoe YnpaBJieHne Bo3AywHbix 
PecypcoB, UJBeACKMM/EBponeMCKMM CTaHAapTaM 
EPEFET, win Apyrwwi CTaHAapTaM), 6*eH3UHbi c 

HU3KUM ASBJieHHeM napa, 6eH3HHbl c HM3KMM 

GOAepjKaHneM cepbi nnki c oTcyTCTBueM cepbi, 
6eH3HHbi c huskum oiaaHOBbiM HMCJioM, Talbert 
E-6eH3HHbi, TonnuBa Ha ocHOBe ariKunaTOB vm\A 
npeniviyL^ecTBeHHo anwnaTOB (BKnioMaa 
aBnauiMOHHbie vim aBTOMO(5nnbHbie 6eH3UHbi), 
yjiymueHHbie Ton/insa, cymecTBeHHO 
ynymueHHbie TonnuBa, n3O0KTaH0Bbie Ton/iMBa; 
b ochobhom M3ooKTaHOBbie TonnuBa, 
pacfiUHMpoBaHHbie TonnuBa, napac£nHOBbie 
Ton/iMBa, b ochobhom napacfDHHOBbie TonnuBa 
(BKnK3Ha« BO3MOX0HO H-GyTaH, H3oneHTaH, 
Tonyon, onecjMHbi C7-C10), KepocnH, 
mnpoKOKunfli^ne TonnuBa, ronnnsa Ana ra30Bbix 
ryp6nH, BKn»OMa« No O-GT, No 1-GT, No 2-GT, 
No 3-GT, No 4-GT (y ao Bn eT Bopa io mn e 
CTaHAapTaM ASTM), aBnai^noHHbie 

Typ6opeaKTMBHbie TonnuBa, BKmonafl JP-4, JP-5, 
JP-7, JP-8, JP-9, JP-10, TS, Jet A-1, Jet A, 
Jet B (yAOBneTBopaiOLUMe CTaHAapTaM ASTM), 
BoeHHbie aBnat^noHHbie 6eH3HHbi (BicnioMafl 
JP-8, JP-8+100, OHkiiAeHHoe KepocuHOBoe 
TonxiMBo, n3BecTHoe KaK JPTS Arm caMoneTa 
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U-2/TR-1), paKeTHbie TonnuBa, TBepAbie vim 
>KHAKne paKeTHbie TonnuBa, oAHOKOMnoHeHTHoe 
paKeTHoe TonnnBo, MHoroKOMnoHeHTHoe 
paKeTHoe TonnnBO, caMOBOcnriaMeH«K)iMeecfl 
AByxKOMnoHeHTHoe paKeTHoe ToniiHBO, TonnuBa 
na ocHOBe ra30MJin Ana Typ6nH, BKnioMaa MapKy 
0-4, 3arpy>KaeMbie cjiojimh TonnuBa aha 
ABuraTeneJH, AnaenbHbie TonnuBa, BKnioMaa 
MapKy c HM3KHM coAepxaHHeM cepbi No 1-D, 
MapKy c hh3kmm coAep>KaHneM cepbi No 2-D, 
MapKy No 1-D, MapKy No 2-D m Mapicy No 4-D 
(yAOBJieTBop«Komne CTaHAapTaM ASTM), n 
6onee CTapwe MapKn Tun C-B, Tun T-T, Tun 
R-R, Tun S-M, AM3enbHbie TonnuBa c 
K3MeHeHHbiM cocTaBOM (yAOBJieTBopwtoinne 
CARB mum UJBeACKMM CTaHAapTaM), 
rHAPOOMkimeHHbie TonnuBa c hh3Khm 
C0Aep>KaHneM cepw nnn 6e3 cepbi, c hmskum 
coAepxaHneM apoMaTunecKnx coeAHHeHHfi nnn 
6e3 apoMaTkmecKnx coeA^HSHM^, TonnuBa Ha 
ocHOBe Tonyona, TonnuBa b 3HaMMTenbHoCi 
CTeneHM Ha ocHOBe Tonyoxia, TonnuBa Ha 
ocHOBe nurponHa m b cyunecTBeHHOM CTeneHM Ha 
ocHOBe nurponHa, >KHAKne TonnuBa, BKniOMafl 
MapKy 1 , MapKy 2, Mapicy 4 (ziencyK)), MapKy 4, 
MapKy 5 (nerKyio), MapKy 5 (Tywenyio), Mapicy 
6, Tflwenbie fynoicme v\ >Kene3HOAopo>KHbie 
AH3enbHbie TonnuBa, BKnioHafl 
cooTBeTCTByioiAMe CTaHAapTaM ISO DIS 8217 h 
BS MA 100, pa3nnMHbie AHCTurmflTHbie Macna, 
AMCTunriflTHbie TonnuBa, b cymecTBeHHofi 
CTeneHM AUCTunnaTHbie TonnuBa, Ton/iMBa 
ocTaTOMHoro Tuna, pei^nicnoBbie ra30^riM, nerKHe 
pei^MKfiOBbie ra30Mnn, THKeribie pei^nicnoBbie 
ra30^nn, neMHoe TonnnBo, BaicyyMHbie Macna, 
c{)opcyHOHHbie TonnuBa, ne^Hbie TonnuBa, 
o>KH)KeHHbie yrnn, TonnuBa Ha ocHOBe SRC-11 
cpeAHero noroHa yms, npnyronbHbie >khakoctm, 
yronbHyio nwnb, npon3BOAHbie yrna, yronb, 
TBepAbie TonnuBa, TonnuBa, nonyMeHHbie H3 
nponHTaHHoro ryAPOHOM necKa, TonnuBa, 
nonyMeHHbie us cnaHi^a, rnApa3MH, 
aMMOHMii-aL^eTuneH, n nK)6oe Apyoe 
yrneBOAopoAHoe nnn HeyrneBOAopoAHoe 
TonnuiBO w/nnn TonnnBO, yAOBneTBOpyifou^ee 
cneL\nc|)HKaL^HHM ASTM, BoeHHbiM nnn 
Me>KflyHapoAHbiM cneunc}DMKai4HflM, CTaHAapTaM 
cepTucjMKaLiMU EPA, CARB unvi UJBeACKUM 
EBponeficKHM CTaHAapTaM, nnn 

yAoaneTBopHioii;ee nio6oM npoMbiwneHHofi 
n/nnn nio6ovi npaBMTenbCTBeHHOM 

cnei^Mc^MKaL^nn nnn py ko boa^ Li^e My AOKyMeHTy, 
HacTO^meMy nnn 6yAyLMeMy, BKnioMaa nx 
coneTaHue, n, bo3mo>kho, ABnaioineecfl 

HeSTMnHpOBaHHblM M MMeiOLl^HM HH3KOe 

coAepxaHne (nnn OTcyTCTBue) cepbi n/nnn 
MMeiomuM HM3Koe coAep>KaHne {v\n\A 
OTcyTCTBue) c£occt>opa TonnnBO, rAe npn 
ropeHMM MMeeT MecTO cBeT^u^eecfl cropaHne b 
napoBOM cjDa3e. 
npuMep 32 

BbiLLienpMBeAeHHbie npuMepw, b KOTopbix 
napbi cnC-TonnuBa nnn cMecu 
cnC/AononHMTenbHoe TonnnBO npuBOA^T b 
AeMCTBue ABuraTenb, mm6K)lhhm pa6oHMM o6"beM 
L^nnnHApa, paBHbii^ Mnn npeBbiLuafou^nM 2459, 
2950, 3278, 3606, 4425, 4917, 5245, 5409, 
5737, 5818, 5900, 6556, 7277, 7490, 7867, 
8195, 9015, 9834, 10654, 11473, 12293, 
13112, 13932, 14751, 15571, 16390, 18029, 
19668, 21307, 22046, 24585, 26224, 27863, 
29502, 32780, 36058, 39336, 42614, 45892, 
49170, 57365, 65560, 81950, 98340, 114730, 
131120, 147510, 163900, 245850, 327800, 
409750, 491700, 655600, 819500, 983400, 
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1147300, 1311200, 1475100, 1639000 
cm 3 (150, 180, 200, 220, 270, 300 320, 330, 
350, 360, 400, 444, 457, 480, 500, 550, 600, 
650, 700, 750, 800, 850, 900, 950, 1000, 
1100, 1200, 1300, 1400, 1500, 1700, 1800, 
2000, 2200, 2400, 2600, 2800, 3000, 3500, 
4000, 5000, 6000, 7000, 8000, 9000, 10000, 
15000, 20000, 25000, 30000, 40000, 50000, 
60000, 70000, 80000, 90000, 100000 Ky6. 
AkdHmob) htm OKBMBaneHTHbift, mjih 6onee 
3HaMHTe/ibHbie ABnraTonn, npn ycnoBMnx 
Harpy3KM ot yMepeHHbix ao ywepeHHO BbicoKMx m 
AO BbicoKMx (HanpuMep, 6ojibuiMX neM 10,3, 
11,0, 11,8, 12,5, 13,2, 14,0, 15,4, 16,2, 
16,9, 17,7, 18,4, 19,1, 19,9, 20,6, 21,3, 
22,1 mtjm 25,7 kBt (14,0, 15,0, 16,0, 17,0, 
18,0, 19,0, 20,0, 21,0, 22,0, 23,0, 24,0, 
25,0, 26,0, 27,0, 28,0, 29,0, 30,0 mjim 35,0 
m.ji.c.) (nHAUKaropHbix nowaflHHbix cvin), b 
pacMeie Ha GKBHBanem pa6oMero ofoeMa 
UwnnHAPa 5736 cm 3 (350 Ky6. akmmob) ("k. 
A. p. o. "), mvi HarpyaKy, npeBbiwaioLAyK) 
0,005, 0,0055, 0,0058, 0,0066, 0,0069, 
0,0073, 0,0077, 0,0081, 0,0084, 0,0088, 
0,0091, 0,0095, 0,0099, 0,102, 0,108, 0,011, 
0,0128, 0,014, 0,015, 0,017, 0,018, 0,019, 
0,020, 0,022, 0,023, 0,024, 0,026, 0,032, 
0,038, 0,045, 0,051 Bt/cm 3 (0,04, 0,043, 
0,0456, 0,0514, 0,054 , 0,057 , 0,06, 0,063, 
0,066, 0,069, 0,071, 0,074, 0,077, 0,08, 
0,084, 0,086, 0,10, 0,11, 0,12, 0,13, 0,14, 
0,15, 0,16, 0,17, 0,18, 0,18, 0,19, 0,20, 
0,25, 0,30, 0,35, 0,40 mtim 6onee 

H.n.C./K.AP- O. ; npkl 3TOM 3KOHOMMHHOCTb 

Ton/iMBa wMnii TepMi/MecKwe K.n.A. BospacraioT 
no cpaBHeHwo c pa6c-TOM Ha oahom 
AononHHTejibHOM TonnnBe Ha 0,5, 1,0, 1,5, 
2,0, 2,5, 3,0, 3,5, 4,0, 4,5, 5,0 AO 29,0 % 
hum 6onee (npeAnoMTMTenbHO ot 2,0% ao 
30,0%). 

B ocooom ncnojiHeHUM AaHHoro 
H3o6peieHHfl cucreMbi cropaHna pa6oTaiOT b 
Tfl>Keribix hjim oco6eHHo Taxenbix ycnoBMnx. 
M3o6peTeHne 3aflBMTerifl xopoiuo cootbstctb yeT 
6onbLUHM no pa3Mepy ABMraTenniw npn TaKnx 
ycnoBMnx Harpy3Kn. 

npMMep 33 

CocTaBbi TonnuBa m cocTaBbi napa Ann 
BbiujeynoMAHyToro ABurarenn BHyTpeHHero 
cropaHUfl mjim Kaiwepbi cropaHMH H3 rpynnbi, 
cocioflu^e^ M3 paKeTHoro ABwraTerm, ABMraTejia, 
pa6oTafOU4ero Ha uyixne BpatfTOHa, Typ6nHbJ, 
pa6oTa»ou4eM Ha ra3oiijie, aBMaijMOHHoro 
peaxTMBHoro ABwraTenn, A^se/in (npHMoe 
BnpbicKMBaHHe, c Typ6oHameTaHneM, c 
o6eAHeHHbiM ropeHkieM, c 3aBnxpeHneM, 
nepeivieHHoCi cMHxpoHM3ai4neM KnanaHOB m 

BblCOTOM nOAaHM), MOpCKOrO, JlOKOMOTHBHOrO, 

aBnai^noHHoro ra30Boro ABurarena, 
6eH3MHOBbfx/aBTOMo6nnbHbix ABuraTeneM 
(HeorpaHMHMBaioLAne npuwepbi BKnioHaioT 
ABuraienM c hm3kmm Bbi6pocoM, c y/ibTpaHM3KHM 
Bbi6pocoM, c nepeMeHHOM cnHxpoHM3aL;ne^ 
KnanaHOB m BbicoTofi noAann, c npnMbiM 
BnpbicKHBaHuew Ton/iMBa, ABuraTeneM c 
oSeAHeHHbiM ropeHMeM), Ann HecfDTHHbix 
ropenoK, neneCi Ann acwibix noMemeHMM, 
HecfuflHbix nenetf, ropenoK c hobwmm 
xapaKTeppucTMKaMH (Hanpurviep, c o6oriOHKaMn 
nnaMeHM co ckopocthmm BbiAeneHMn renna 
nop^AKa 373000000 kA>k/m 3 «Mac (10000000 
BTE/cf)T 3 «Hac), ra30Bbix ropenoK, ra30Bbix 
neneM, ABMraTenn BHyTpeHHero cwaTMn, 
ABuraTena BHyTpeHHero cropaHna c mckpobwm 



noA>KviroM, c oGeAHeHHUM ropeHMeM, c 
ycKopeHHbiM ropeHMeM, ABuraTenert BHeiuHero 
cropaHMn CTHpjikiHra nnn PaHKMHa, ABMraTenn c 
ljmkhom Orro, ljmktiom Munnepa, AsyxxoAOBbix, 
neTbipexxoAOBbix mum KaTanMTMHecKMx cMCTeM. 
5 B npaKTMKe AaHHoro M3o6peTeHMn 3asBMTenb 

o6Hapy>Kvin, hto ecnM b KanecTBe 
CnC-coeAHHeHMfl Bbi6paH flMK, xenaTenbHO 

COCTaBMTb TOn/lMBO, MMeHDLUee 3H3MeHMe pH, 

bo3mo>kho 6onee 6nM3Koe k HetfTparibHOMy. 
10 ripMeMneMbi lAenoMHbie 3HaneHMn pH, oah3ko 
wenaTejibHbJ HeMTpanbHbie m/mjim oneHb cna6o 
Kucnbie pH. Bonee Bbicoican KucnoTHOCTb 

B03MO>KHa, HO AOTDKHS 6blTb OipaHMMeHa 

npeAenaMM ASTM Ann TonjiMBa m cucTeM 
cropaHMn, oco6eHHO CTaHAapTaMM, 
15 ycTaHaBJiMBaiOLAMMM cocTaBU TonnuB Ann 

aBkiai4MOHHb!X Typ6MH, KOTOpbie yCTaHaBTlMBaNDT 

MaKcuManbHyjo KucnoTHOCTb 0,1 Mr KOH/r win 
3kb m Bane HTHyio. 

3anBMTenb npeAnonaraeT cooTBeTCTBue 
orpaHMMeHnnw ASTM wjim Apyrux 
20 npoMbinineHHbix cTaHAapTOB, ecnn ohm 

npMMeHMMbl. npM OTCyTCTBMM T3KMX 

orpaHMHeHM^ yposeHb pH He Aon)KeH 
npeBbiinaTb npneMneMbie npeAeribi, 
ocHOBaHHbie Ha orpaHMneHMnx no TonnMBy m 
CMCTewiaM cropaHMq. 

25 npMMep 34 

BbiiuenpMBeAeHHbie cocTaBbi TonnMBa, b 
KOTopbix cnC-coeAMHeHMeM nBnneTcn flMK; 
yKa3aHHan Kowino3Mi4Mn wweeT HeMTpanbHoe mjim 
cna6oKMcnoe 3HaMeHMe pH, mjim xe MMeeT pH 

3Q MeHee 9,0, 8,9, 8,8, 8,7, 8,6, 8,5, 8,4, 

8.3, 8,2, 8,1, 8,0 (BOAa), 7,9, 7,8, 7,7, 
7,6, 7,5, 7,4, 7,3, 7,2, 7,1, 7,0 
(HeMTpanbHoe), 6,9, 6,8, 6,7, 6,5 (BOAa), 

6.4, 6,3, 6,2, 6,1, 6,0, 5,9, 5,8, 5,7, 5,6, 

5.5, 5,4, 5,3, 5,2, 5,1, 5,0, 4,5, 4,0, 3,5, 
35 3,0, 2,5, 2,0 MJiM MeHee. Bonee 

npeAnoHTMTeribHbi 3HaneHMn pH MeHee 8,0, 7,0, 

6,5 m Bbiiue neM 5,0, 5,5 mjim 6,0. 

TaiOKe oco6o npeAno/iaraeTca, hto 

MOAHcfcuunpoBaHHbie ToruiMBa m 

AonoriHMTejibHbie Ton/iMBa 3anBMTenn coAep^aT 
40 Heo6xoAHMbie Ao6aBKM, KaK ycTaHOBJieHO 3Aecb 

m b momx OAHOBpeMeHHo HaxoAniAMXcn Ha 

paccMOTpeHMM Me>KAyHapoAHbix 3anBKax No 

PCT/US95/02691 m No PCT/US95/06758. 

rioBbiiueHMe cKpbiToC^ TennoTbi 

napoo6pa30BaHMfl. 
45 Oco6om 3aAaneM m Mcno/iHeHMeM AaHHoro 

M3o6peTeHMn AB/ifleTCfl to, hto ymeBOAopoAHbie 

AonoriHMTeribHbie Ton/iMBa, 

CnC/AonoxiHMTeribHoe Ton/iMBo, 

MOAMO>ML4MpOBaHHbie TonnMBa (CM. HM>Ke) 

50 3aflBMTen« noAo6paHbi mjim cocTaBneHbi TaK, 
MTo6bi nonyHMTb MaKCMMaribHo bo3mo>kh we 
cKpbiTbie TennoTbi napoo6pa30BaHMn ("CTn") b 
CBeTe sKonorMHecKMX m npoMbiujJieHHbix 
coo6pa>KeHMM. 

Eu^e oahmm ncnoriHeHMeM flB/ifleTcn to, hto 

55 AonoriHMTejibHbie TonnMBa mjim 

MOAnqbMi^MpoBaHHbie TonnMBa 3anBMTejin (cm. 

HM>Ke) COCTaBJieHbl T3KMM 06pa30M, MT06bl OHM 

MMeriM CTn Bbiiue, neM y cymecTByiounMx 

TOriflMB, COOTBeTCTByiOU^MX ASTM, 06bNHblX MJIM 

ynymueHHbiM cocTaBOM (3Aecb: 

so HeperyriMpoBaHHoe "6a30Boe Ton^MBO"). 
flpyrMMM cnoBaMM, oahmm M3 noKa3aTeneM 
ypoBHn KanecTBa m so6pe Te h m n 3anBMTenn 
nBnneTcn yBe/iMHeHHan CTn, Bbiiue, neM y 
Apyrvix ToruiMB, cyiAecTByiou^Mx b HacTonu^ee 
BpeMn. 

Euje oahmm Mcno/iHeHMeM b 
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MHoroKOwinoHeHTHbix TonnnBax flBrmeTca to, hto 
TaKoe ynyMiueHkie ocyiflecTBJifleTCH nyTeM 
M3WieHeHH« COOTHOLLieHHH cymecTByioLL\MX 
KOMnoHeHTOB mjih nyTewi A°6aBneHi/m 
noAXOA^iMUX KOMnoHeHTOB npu H3roTOBneHHH 
yKa3aHHoro TonriMBa. 

OflHaKO B03M0>KH0 TaiOKe BKHK)HaTb B 

noflo6Hbie TonriHBa CTpytcrypbi cnc n/nnn 
cnC-TonrwBO flrm Aocrw>KeHHfl stom [\em. 

3aflBMTenb o6Hapy>KMn, mto noporoBoe 
3HaMeHne ynymueHnw CTfl 6yfleT cymecTBeHHO 
M3MeHflTbCfl b 3aBwcnMoc™ ot cocTaBa TonnHBa 
w Tuna cucreMbi cropaHMfl. 

OflHaKO yBennqeHMe CTn no MeHbwetf Mepe 
Ha 0,5, 1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 4,0, 
4,5, 5,0, 6,0, 6,5, 7,0, 7,5, 8,0, 8,5, 9,0, 
9,5, 10,0, 12,5, 15,0, 17,5, 20,0, 22,5, 
25,0, 27,5, 30,0, 35,0, 40,0, 50,0, 55,0, 
60,0 npoi^eHTOB win 6onee no cpaBHeHHio c 
HeperynnpoBaHHbiwi 6a30BbiM TonnuBOM 
B03MO>KHO m wenaTenbHO. Rn* cpaBHeHHw 
pa3nnHMfi b CTn 6a30Bbie TonriHBa 3aaBHTerm 
npeflCTaBn^iOT co6om ToanuBa comacHO ASTM, 

npOMblOineHHblM UriM SKBMBaneHTHbIM 

CTaHflapTaM, cymecTByjoinHM Ha momght 
flaHHoro M3o6peTeHM$i. 

BbiJio oTwieMeHO, hto 6onee Tflwenbie 
TonnuBa, Hanpuwiep flusenbHoe, aha 
aBHaL^MOHHblX Typ6nH, flHfl ra30Bbix Typ6uiH M 
T.n. Macro nwieeT 6o/iee HW3Koe cpeflHee 
3HaneHne CKpbiTbix TennoT napoo6pa30BaHHfl b 
pacneTe Ha eflUHHuy Maccbi, mbm 6eH3HHbi c 
6onee hm3kom MoneKyriHpHofi Maccofi. 06biMH0 
Mewi BbiLue TeivinepaTypbi KuneHHH TonnuBa, tqm 
hh>k6 cpeflHee sHaneHne CTn Ha epy\H\Ai\y 
Maccbi. 

B 3aBncnMOCTH ot 6a30Boro Tonni/iBa, mjim 
flonoriHMTenbHoro TonnHBa, win 

MOflncjDHi^npoBaHHoro TonnuBa >KenaTeribHO, 
HTo6bi 6onee BbicoKOKunflLque KowinoHeHTbi co 
cKpbitbiMM TennoTaMH napoo6pa30BaHM5i MeHee 
neM npuMepHO 93, 116, 140, 163, 186, 209, 
233, 256, 279, 291, 302, 314, 326, 337, 349, 
361, 372, 384, 395, 407, 419 Kflac/Kr (40, 50, 
60, 70, 80, 90, 100, 110, 120, 125, 130, 
135, 140, 145, 150, 155, 160, 165, 170, 
180 BTE/cf)), mjih MeHee neM npuMepHO 
195, 209, 212, 215, 218, 220, 223, 226, 
232, 234, 237, 240, 246, 251, 252, 254, 
257, 258, kA>k/am 3 (650, 700, 750, 760, 
780, 790, 800, 810, 820, 830, 840, 850, 
880, 900, 905, 910, 915, 920, 925, ETE/ran), 
mw KOMnoHeHTbi, y KOTopbix CKpbiTaa TennoTa 
napoo6pa30BaHMH HMKe, neM y 6a3QBoro 
TonriHBa, flOJWHbi 6biTb yMeHbiueHbi no 
o6"beMHOMy coflepKaHUio mjim yflaneHbi H3 
cocraBa KOMno3nunn. C flpyroii cTopoHbi, 
KOHL^eHTpaunK) KOMnoHeHTOB TonnuBa, 
MMeiomux CTn Bbiiue, neM cpeflHee 3HaneHne y 
GasoBoro TonnuBa, mo>kho yBennnnTb win 

BBeCTH HX B COCTaB TOnflMBa TaK, HT06bl 3TO 

3HaneHMe y TonnuBa HOBoro cocraBa 6bino 
Bbiiue, MeM y 6a30Boro TonnuBa. 

KaK oTMeMeHO 3flecb m b oflHOBpeMeHHo 
Haxofl^u^nxcfl Ha paccMOTpeHHU 
Me>KflyHapoflHbix saflBKax No PCT/US95/02691 
h No PCT/US95/06758, 3a«BHTeneM 
ycTaHOBneHo, hto onTWManbHoe M3MeHeHkie 
cocTaBa MOfl^cf)iiqnpoBaHHbix towihb, 
flononHHTenbHbix ToanwB BKruonaeT He ToribKo 
CHM>KeHMe KOHeHHoR TeMnepaTypbt m T-90 
TeMnepaTypw flucTunjif^nn m MOflncf)MKaL\nn 
TeMnepaTyp T>50 nyTeM MOflnc(DHKaunM 
cocTaBn^iou^nx TonnuBa (HanpuMep, cHuxeHne 
coflepjKaHUfl cepbi, apoMaTunecKkix 
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coeflHHeHntf, oneqbuiHOB n T.fl.), ho 
npeflnoHTkiTenbHO Tpe6yeT oflHOBpeMeHHoro 
noBbiiueHUfl cpeflHero 3HaneHMfl CTn m, 
bo3mo>kho, cKopocTM ropeHnfl 6asoBoro TonnuBa 
no MeHbiueM Mepe Ha 0,5, 1,0, 2,0, 3,0, 4,0, 
4,5, 5,0, 10%. 

npM OflHOBpeMeHHOM OTCyTCTBHH fl06aBOK, 

noBbimaioiJUnx CTn n cKopocTb ropeHHfl, 
HeB03MO)KHO flocTumyTb noriHoro 3cJ>c|3eKTa ot 
flaHHoro M3o6peTeHMfl. 

HanpuMep, b ymeBOflopoflHbix Ton^nBax, 
Kunfli^nx npn6ni^3HTenbH0 Me>Kfly 60 °C m 
110 °C, flnfl flocTWKeHHfl noBbiiueHHbix CTn 
npeflnoHTHTenbHbi L^MKnonapacf)kiHbi, anKeHbi, 
axiKaHbi b nopflflKe nx pacnono>KeHHfl. 
npuMepHO c 120-160°C, KaK o6Hapy>KVin 
3aflBMTe^b, npeflnoHTHTenbHbi apoMaTMHecKkie 
yrneBOflopoflbi, anKenbi, L\MKnonapaqbnHbi, 
anKaHb! b nopaflKe mx pacnono>KeHHfl. 
OTMeneHO, mto c noBbiweHweM TeMnepaTyp 
KMneHMfl CTn apoMaTunecKnx ymeBOflopoflOB 
naflaeT. npuMepHO Me>KAy 70 u 130°C anKeHbi n 
LjMKnonapacfDKHbi npeflnoHTMTenbHbi npuMepHO b 
oflUHaKOBOvi CTeneHM. Me>Kfly 160-180°C n 
npuMepHO 300 °C npeflnoHTMTenbHbi 
6ni^kiKnnHecKne yrneBOflopoflbi, apoMaTunecKne 
yrneBOflopoflbi m anKaHb! b noppflKe nx 
pacnojio>KeHMfl. 

npeflnoHTMTeribHafi npaKTHKa paspa6oTKn 
cocraBa 6a30Bbix TonnuB Ann yBennneHMfl mx 
cKpbiToi^ TennoTbi napoo6pa30BaHM5i 
ncnonb3yeT yAanenwe BbicoKOKMnflii^nx 
MaTepnanoB (HanpuMep, c hu3kom CKpbiTO^ 
TennoTOM napoo6pa30BaHMfl ki/nnn hh3kom 
cKopocTbio ropeHna) ao rex nop, noKa 
yKa3aHHa« He coAep>KaLMafl 
KHCJiopofla/MeTariJiOB 6a30Bafl ymeBOflopoflHafl 

KOMn03HL^Mfl He 6yfleT MMeTb CpeflHKDK) CKpblTyK) 

TennoTy napoo6pa30BaHM«, paBHyio hjih 
npeBbiiuaKDiMyio 140, 153, 167, 176, 181, 190, 
195, 204, 209, 218, 223, 229, 232, 234, 237, 
240, 243, 246, 248, 251, 252, 254, 255, 257, 
258, 259, 262, 265, 271, 276, 279, 293, 307, 
321, 335, 349, 363, 377 Kfl>K/flM 3 (500, 550, 
600, 630, 650, 680, 700, 730, 750, 780, 800, 
820, 830, 840, 850, 860, 870, 880, 890, 900, 
905, 910, 915, 920, 925, 930, 940, 950, 970, 
990, 1000, 1050, 1100, 1150, 1200, 1250, 
1300, 1350 BTE/ran) mjim 6onee. >KejwenbHO, 
HTo6bi ona 6bina Bbiuue neM 181, 206, 220, 223, 
232, 240, 246, 251, 254, Kfl>K/flM 3 (650, 740, 
790, 800, 830, 860, 880, 900, 910 BTE/ran), 
hjim 6onee. 

C flpyrofi CTopoHbi, cKpbiTaa TennoTa 
napoo6pa30BaHMfl 6a30Boro flonoriHUTeribHoro 
TonnuBa flo/WHa npeBbiniaTb 233, 256, 267, 
279, 291, 302, 314, 326, 337, 349, 361, 372, 
384, 395, 407, 419, 430, 442, 454, 465, 477, 
488 Kfl>K/Kr (100, 110, 115, 120, 125, 130, 
135, 140, 145, 150, 155, 160, 165, 170, 175, 
180, 185, 190, 195, 200, 205, 210 BTE/cf)), 
nnn 6onee. 

B TO BpeMH KaK ODbNHO OTCyTCTByeT 

BepxHkifi npefleri cKpbrrofi TennoTbi 
napoo6pa30BaHMfl MOAnqbui^npoBaHHoro 
TonnuBa nnn AonoriHUTenbHoro TonnuBa, ee 
6yAyT onpeAenflTb i^eHa m Apyrne npaKTMMecKne 
coo6pa>KeHMfl. TaK, 3af?BMTerib oi^eHMBaeT, hto 
qbaKTMHecKMMM npeAenaMM MOxeT 6biTb 
noBbiujeHMe Ha Benmmy ot 20% ao 40%. 

KoHCTpynpoBaHne TonnuB c L^eribio 
yBennHeHna CKpbiTbix TennoT napoo6pa30BaHMa 
Aoh>kho 6biTb orpaHHHeHO ppywiMw c^aKTopaMM, 
BKHJonafl M3BecTHyio cnoco6HOCTb BbiAe/ieHnq 



CM 
O 

CO 

tt> 

CM 
00 



OH 



-48- 



BpeflHblX Bei^eCTB HeKOTOpbtMH KOMnOHeHTaMU, 

Tpe6oBaHMR k neperoHKe, TennoTBopHbte unn 
Ten/iosbie Tpe6oBaHnn, ynymueHMe acopocTH 
ropeHun m T.fl. 

HanpuMep, xota 6eH3on v\ Kcwnoxibi HMe»OT 
noBbiiueHHbie CTn, ohm, KaK m3B9ctho, onacHbi c 

3K0n0ONeCK0fi TOMKH 3peHMH. KaK yCTaHOBJieHO 

3Aecb, CHkOKeHMe co,qep>KaHMfl apoMaTMKM HMeer 
HeKoropbie Apyroe 3KonornMecKvie 
npenMyu^ecTBa, Hanpwviep cHUMceHwe 
obpaaoBaHUH ymepoAa w T.A-, ho npn stom 
iwoweT cHu^aibCfl CTn. floaTOMy BiinflHiie 

CHM)KeHHfl CX)flep>KaHM« apOMaTMKM aojdkho 

6biTb CMnrMeHO 3a cMeT CHH>KeHnn coflep)KaHMfl 
BbicoKOKHnflinefi apoMaTMKVi, a He 6onee 
HH3K0Kwnflineft\ KOTopaa wweeT 6ojiee BbicoKne 
3HaHeHnn CTn. 

TaKUM 06pa30M, B 33BHCHMOC™ OT CJOCTaBa 

TonxiuBa m ero Tkina 

peryjinpoBaHne/cx)CTaBneHne 

MOAn4)HL^MpOBaHHbIX KOMn03HL\M« C 

AononHMTenbHbiM toutimbom (Hanpuwiep, TaKvix, 
KOTopbie He coAep>KaT CnC-coeAWHeHuft ki/nnn 
coeAHHeHHtf MeTanna) c ijenbK) nojiyneHMfl 

nOBblUJeHHblX CTn flOn>KHO 6blTb TaKMM, MT06b! B 

MTore AonoriHHTe/ibHoe TonnwBo wvieno 
sHaneHMfl, paBHbie hjm Bbiuje, Meivi 
npw6nn3HTenbHO 128, 140, 151, 163, 174, 181, 
186, 191, 198, 202, 205, 207, 209, 212, 214, 
216, 219, 221, 226, 233, 240, 244, 249, 256, 
263, 267, 272, 279, 284, 291, 295, 302, 305, 
312, 314, 316, 319, 321, 323, 326, 328, 330, 
333, 335, 337, 340, 342, 344, 347, 349, 351, 
354, 356, 358, 361, 363, 365, 368, 370, 372, 
374, 379, 384, 386, 388, 395, 407 Kflxc/Kr 
(55, 60, 65, 70, 75, 78, 80, 82, 85, 87, 88, 
89, 90, 91, 92, 93, 94, 95, 97, 100, 103, 
105, 107, 110, 113, 115, 117, 120, 122, 125, 
127, 130, 131, 134, 135, 135, 137, 138, 139, 
140, 141, 142, 143, 144, 145, 146, 147, 148, 
149, 150, 151, 152, 153, 154, 155, 156, 157, 
158, 159, 160, 161, 163, 165, 166, 167, 170, 
175 mjim 6onee ETE/cf)) (mjih SKBMBaneHT), mjih 
we 3HaMeHMH, npeBbiwaiomwe cymecTByiomwe 
ASTM 6a30Bbie TonnMBa. CKpbiTbie TennoTbi 
napoo6pa30BaHHfl BHe 3Toro MHTepBana TaioKe 
npweM/ieMbi. 

OAHaKO 3aflBMTenb o6Hapy>Knn, hto b cnyMae 
aBTOMo6mibHbix 6eH3MHOB npeAnoMTMTenbHbi 
cKpbiTbie TennoTbi napoo6pa30BaHMH, paBHbie 
urin npeBbituaioiMMe 267, 279, 291, 302, 309, 
312, 314, 319, 326, 330, 337, 340, 342, 344, 
347, 349, 351, 354, 356, 358, 361, 372, 384, 
395, 407 Kfl>K/Kr (115, 120, 125, 130, 133, 
134, 135, 137, 140, 142, 145, 146, 147, 148, 
149, 150, 151, 152, 154, 153, 155, 160, 165, 
170, 175 ETE/cf)), win, 6onee KOHKpeTHO, 
3HaMeHHH Bbiuje Mewi 326, 337, 340, 342, 344, 
347, 349, 351, 354, 356, 358, 361, 372, 384, 
395 Kfl>K/Kr (140, 145, 147, 148, 149, 150, 
151, 152, 153, 154, 155, 160, 165, 170 ETE/qb). 

B cjiyqae aBnaunoHHbix 6eH3MHOB 
npueMnewibi ocpbiTue TennoTbi 

napoo6pa30BaHMH, paBHbie hjih npeBbiLuaroinwe 
233, 237, 244, 249, 256, 261, 267, 272, 279, 
284, 291, 295, 298, 300, 303, 305, 307, 309, 
312, 314, 316, 319, 321, 323, 326, 328, 330, 
333, 335, 337, 340, 342, 344, 347, 349, 351, 
354, 356, 358, 361, 363, 365, 368, 370, 372, 
384, 395, 407 Kfl>K/Kr (100, 102, 105, 107, 
110, 112, 115, 117, 120, 122, 125, 127, 128, 
129, 130, 131, 132, 133, 134, 135, 136, 137, 
138, 139, 140, 141, 142, 143, 144, 145, 146, 
147, 148, 149, 150, 151, 152, 153, 154, 155, 
156, 157, 158, 159, 160, 165, 170, 175 



ETE/cJ)), miw 6onee. Sonee acenaTenbHbi 
BennMHHbi, npeBbUuatoimie 314, 326, 337, 349, 
354, 358, 361, 368, 372, 384 Kfltt/KT (135, 
140, 145, 150, 152, 154, 155, 158, 160, 165 
ETE/cf)), vinn 6onee. 
5 B cnyMae AH3enbHbix toutihb npnewneMbi 

CKpbiTbie TennoTbi napoo6pa30BaHkta, paBHbie 
\Am npeBbiwaioini/ie 198, 209, 221, 233, 237, 
242, 244, 247, 249, 251, 254, 256, 258, 261, 

267, 272, 279, 284, 291, 295, 298, 300, 302, 
10 305, 307, 309, 312, 324, 316, 319, 321, 323, 

326, 328, 330, 333, 335, 337, 340, 342, 344, 
347, 349 Kfl>K/fcr (5, 90, 95, 100, 102, 104, 
105, 106, 107, 108, 109, 110, 111, 112, 115, 
117, 120, 122, 125, 127, 128, 129, 130, 131, 
132, 133, 134, 135, 136, 137, 138, 139, 140, 

75 141, 142, 143, 144, 145, 146, 147, 148, 149, 
150 ETE/cf)). >KenaTejibHbi 3HaMeHHfl, 
npeBbiiuaiomue 256, 267, 279, 291, 302 Kfl>K/Kr 
(110, 115, 120, 125, 130 ETE/*), h/im 6onee. 

B cny^ae aB^ai^noHHbix Typ6opeaKTMBHbix 
TonnuB CTn AonwHbi 5 b , Tb paBHbi nnn 

20 npeBbiwaTb 126, 147, 159, 167, 176, 180, 184, 
188, 193, 197, 201, 205, 209, 214, 218, 226, 
230, 234, 239, 243, 247, 251, 255, 260 , 264, 

268, 272, 276, 285, 293, 301, 310, 318, 327, 
335 fl>K/r; MHane ohm Aon>KHbi 6biTb paBHbi wiw 
npeBbiwaTb npMMepHO 128, 140, 151, 163, 174, 

25 186, 198, 209, 221, 233, 237, 242, 244, 247, 
249, 251, 254, 256, 258, 261, 267, 272, 279, 
284, 291, 295, 298, 300, 302, 305, 307, 309, 
312, 314, 316, 319, 321, 323, 326, 328, 330, 
333, 335, 337, 340, 342, 344, 347, 349, 361, 

30 372, 384 Kfl>K/Kr (5, 60, 65, 70, 75, 80, 85, 
90, 95, 100, 102, 104, 105, 106, 107, 108, 
109, 110, 111, 112, 115, 117, 120, 122, 125, 
127, 128, 129, 130, 131, 132, 133, 134, 135, 
136, 137, 138, 139, 140, 141, 142, 143, 144, 
145, 146, 147, 148, 149, 150, 155, 160, 165 

35 ETE/cf)). Eonee wenaTenbHbi 3HaHeHnn, 
npeBbiwatomue 195, 209, 221, 233, 256, 267, 
279, 291, 302, 314, 326, 337, 349, 361, 372, 
384 Kfl>K/Kr (85, 90, 95, 100, 110, 115, 120, 
125, 130, 135, 140, 145, 150, 155. 160, 165 
ETE/cf)). npeAnoMTMTenbHbi SHaMeHMH, 

40 npeBbiwaiOLUMe 279, 291, 302, 314, 326, 337, 
349, 361, 372, 384 Kfl)*c/Kr (120, 125, 130, 
135, 140, 145, 150, 155, 160, 165 ETE/cf)). 

3HaHeHMfl CTn Ana rawenbix A^senbHbix 
Tonni/iB h TonnMBHbix HecfDTetf Aon>KHbi 
npeBbiwaTb 105, 116, 128, 140, 151, 163, 174, 

45 1 86, 191, 198, 202, 209, 221, 223, 226, 228, 
233, 244, 249, 256, 261, 267, 272, 279, 284, 
291, 295, 302 KflW (45, 50, 55, 60, 65, 
70, 75, 80, 85, 87, 90, 95, 96, 97, 98, 100, 
105, 107, 110, 112, 115, 117, 120, 122, 125, 

5Q 127, 130 nnn 6onee ETE/cf)). >KenarenbHbi 
3HaMeHMfl, npeBbiwaiouuMe 233, 237, 256 Kfl>K/Kr 
(100, 102, 110 ETE/cf)). npw cocTaBneHMM nnn 

M3MeHeHMM COCTSBa MOAHCf)M4MpOBaHHblX 

TonriMB nnn AononHHTenbHbix TonnuB 3aflBMTerifi 
m b 3aBncniviocTM ot MHAMBMAyanbHoro 6a30Boro 

55 TonnMBa >KenaTenbHO TaioKe, mto6w TonnnBO 
cocTaananocb TaKUM o6pa30M, MTo6bi ero 
yAenbHan TennoewiKocTb 6bina paBHa Mnn 
npeBbituana 1,47, 1,51, 1,55, 1,59, 1,63, 
1,67, 1,72, 1,76, 1,80, 1,84, 1,88, 1,93, 
1,97, 2,01, 2,05, 2,09, 2,14, 2,18, 2,22, 

60 2,26, Kfl>K/Kr °C (0,35, 0,36, 0,37, 0,38, 
0,39, 0,40, 0,41, 0,42, 0,43, 0,44, 0,45, 
0,46, 0,47, 0,48, 0,49, 0,50, 0,51, 0,52, 
0,53, 0,54 ETE/cf) °F) una 6onee. 
npeAnoHTMTejibHbi 3HaHeHnn Bbiwe 1,93 

YBenMMeHne CTn npuBOAMT k noHMKeHHbiM 
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reMnepaTypaM cropaHnn. >KenaeMoe 
noHn>KeHMe HaxoflMTcn b npeflenax npuMepHo ot 
-12,2 ao 260,0°C (or 10°F flo 500°F). 
Chh>kghhb ot 5°F ao 50°F Taoce wenaTenbHO. 

Oco6biM ncnoriHeHneM ABHHoro 
n3o6peTeHMfl BBnaeTCfl CHuxeHne TeMnepaTyp 
cropaHMfl nyTewi KOHCTpynpoBaHnw Taicnx 

COCTaBOB, MT06bt H36e>KaTb MJIM CHM3HTb 

o6pa30BaHne OTnoweHwPi b Kawepe cropaHnn. 
TaKHM o6pa30M, oco6eHHO wenaTenbHbi 
cocTaBbi, yMeHbiuaioi^ne o6pa30BaHue 
OTnoKeHMfi b KaMepe cropaHkm, nnn APyrwe 
cpeACTBa, BicniOMafl Ao6aBKH a/ia CHM>KeHMfl 

OTJlOKeHMVI. 

3a^Bnrenb o6Hapy>Knn, mto npn cHuxeHUM 
KOHeMHOft TeMnepaTypbi n/nnn TeMnepaTyp T-90 
pa6oMHM noTeHL^nan He M3Mei-meTCfl, ecnn 
OAHOBpewieHHO yBennMUBaeTcq CTIT 

MyiibTMKvinfliAne TonnHBa BbinrpbiBaioT ot 
CHHweHHfl KOHeMHofi TeMnepaTypbi wneHHfl, 
TeMnepaTyp T-90 m T-50, KOTopoe 
OAHOBpeMeHHO yBennMUBaeT CTn. TaKMe 
TonnuBa BicnioMaiOT aBna^oHHbie m 
aBTOMo6nnbHbie 6eH3WHbi, Typ6MHHbie ToruMBa 
Ha ocHOBe ra3ofinfl, >KHAKwe TonnwBa, 
AH3enbHbie TonnuBa, aBnaL^noHHbie peaKTHBHbie 
Tonni/iBa m T.n. 

OcoobiM ncnonHeHneM HBrmeTCfl to, mto 
coA©P>KaiAkie MeTannwMecKue m 

HeMeTaxinnHecKMe RoSa&KM 6eH3UHbi HMeioT 
AocrraTCHHo noBbinieHHbie 3HaMeHkm CTFI, 
MTo6bi cymecTBeHHo CHH3HTb TeMnepaTypbi Ha 
BXOAe KaTannaaTopa Bbixnona c Ljenbio 
M36e>KaTb sacopeHi/ia KaTanwsaTopa, BbixoAa H3 
cTpon MOHi/rropa OBM II m T.n. B KaMecTBe 
ncnonHeHMH AaHHoro M3o6peTeHMfl 
npeAnonaraioTCH TeMnepaTypbi Ha BXOAe 
KaTanM3aTopa OKono 760°C (1400°F) una 
MeHee, BicniOMafl 737, 704, 677, 549, 621, 593, 
566°C (1350°F, 1300°F, 1250°F, 1200°F, 
1150 °F, 1100°F, 1050°F) hjim MeHee, nnn 
Apyrne TeMnepaTypbi, AocrraTOMHbie n/ifl 
o6ecneqeHMfl npueMneMofi aKTMBHOCTM 
KaTann3aTopa, M36erafl 3a6MBaHHfl 
KaTariH3aTopa okcmaom MapraHL^a. 

TaK, MMeeTca ncnoriHeHMe, b kotopom 
ocymecTBnfleTCfl MOAwcfWKaLjum 
yrneBOAopoAHbix AononHUTenbHbix Tonnns, 
BicnioMafl TeMnepaTypbi AMCTHnnflLjwu T-90, T-50 
win T-10 m/mtim 3aMeiAaioi^nx KOMnoHeHTOB c 
L\eribK) b MaKCHManbHo bo3MOXHom cTeneHU 

SriklMUHUDOBaTb ymeBOAOpOAbl C HH3KOM 
CKOpOCTbHD TOpeHMJl H HH3KOM CTn, HTOObl 

cHH3MTb TeMnepaTypy ropeHHH w no 
bo3mo>khoctm ooecneHMTb cKopocTb ropeHMfl 
BbiLue cTaHAapTHbix TonnuB wwl TonnwB 
M3MeHeHHoro cocTaBa, He npn6erafl k 

MOAHC{)HKaUHM. 

TaK, oamh T3K0M KOHTponb TeMnepaTypbi 
cropaHUfl, He npn6era« k ApyrMM cnoco6aM 
n3o6peTeHnn 3aflBMTena (HanpHMep, 
cnC-coeAMHeHHAM, cHwweHHK) TeMnepaTypbi 
npn MexaHMHecKOM HameTaHnn B03Ayxa m t.a), 
wenaTeneH npn cocTaBneHHH 

MOAH0ni4npoBaHHoro TonnuBa 3aaBUTenfl c 
L^enbK) cHUKeHUfl smuccmh u/nnn KaK cpeACTBo 

KO HT pOfl \A pO B3 Tb 0C3AKM, 06pa30BaBLLIMeCfl M3 

coAep>KaiAMx MapraHei^ TonnuB c hm3khm 
cx>AepKaHneM MeTanna, mto nponcxoAMT M3-3a 
M36biTOHHOM TeMnepaTypbi Bbixnona. 
npMMep 35 

Cnoco6 npeAOTBpameHHH 3a6nBKn nnn 
noKpbiTHfl 0KCHA3MM MapraHija KaTannsaTopoB 
Bbixnona, mtim mohmtopob OBD II, mjim 
cneAHi^nx cucTeM; yKa3aHHbiM cnoco6 



BicniOHaeT: CMenieHMe cnC-TonriMBa c BbicoKotf 
GKpbiToW TennoToCi napoo6pa30BaHnq, 
coAepxamero ot 0,002 ao 0,008 r Mn/n (1/128 
AO 1/32 r Mn/ran) b BMAe MMT b aoct3Tom h o m 
KonnnecTBe c o6biHHbiM He 3TnnnpoBaHHbiM 

6 6eH3HHOM HflU C H e3T HJl H pOBaH H bl M 6eH3MHOM 

n3MeHeHHoro cocTaBa, npn kotopom 
TeMnepaTypbi cropaHna n Bbixnona yKa3aHHbix 

TOnnMB CHH>KaK)TCfl AOCTaTOMHO aha TOTO, MT06bl 

TeMnepaTypa Bbixnona Ha BXOAe b KaTann3aTop 
10 6bina 760°C (1400°F), 6onee 

npeAnoHTkiTenbHO Huxe 732,2, 704,4, 676,7, 
648, 0°C (1350, 1300, 1250, 1200°F). 
llpuMep 36 

Cnoco6 npeAOTBpameHUH 3a6MBKH nnn 
noKpbiTMfl okchaom KaTann3aTopoB Bbixnona; 

15 yicasaHHbifl cnoco6 BKnionaeT: MOAMC^HKai^nio 
T-90 TeMnepaTyp oobiMHoro 6eH3HHa min 
6eH3MHa n3MeHeHHoro cocTaBa, coAep^aii^ero 
AO 0,008 r Mn/n (1/32 r Mn/ran) b BMAe MMT, 
npn 3T0M CTH yBennHMBaioT b aoct8tomhom 
CTeneHM, MTo6bi cHH3MTb TeMnepaTypy 

20 BbixnonHoro ra3a Ha BXOAe KaTann3aTopa ao 
3HaHeHMfl MeHee 760,0 °C (1400°F). 

Oco6eHHO npeAnonaraeTCH, mto 
cocTaBneHne TonnuiB c oonee BbicoKO^ cKpbiTO^ 
TennoToK napoo6pa30BaHHfl HBnneTCfl 

25 He3aBncnMbiM ncnonHeHweM 3Toro 

n3o6peTeHkia. OAHaKO npeAnoMTMTenbHaa 
npaKTMKa A^HHoro n3o6peTeHM« npeAnonaraeT 
OAHOBpeMeHHoe ncnonb30BaHne 
cnC-cTpyKTypbi n/nnn coeAHHeHMfl MeTanna b 
yKa3aHHbix MOAnqbui^npoBaHHbix TonnMBax c 

30 BbicoKow CTn, nnn b AononHMTenbHbix 
TonnnBax. 
npMMep 37 

CocTaB yrneBOAopoAHoro TonnHBa, 
Bbi6paHHoro us rpynnw cyu^ecTByioLUMx 
AononHMTenbHbix TonnuB wnn 6a30Bbix TonnuB 
35 ("HeperynnpoBaHHoe 6a30Boe TonnnBo ,, ) > npn 
3tom ocyii4ecTBnflK)T AononHMTenbHyio 
perynnpoBKy, cocTaBneHHe nnn nsMeHeHne 
cx)CTaBa yKa3aHHoro TonnuBa TaKUM o6pa30M, 
HTo6bi ero cKpbiTafl TennoTa napoo6pa30BaHMfl 
yBennMnnacb no MeHbiuePi Mepe Ha 1, 1,5, 2, 
2,5, 3, 4, 5, 6, 7, 8% nnn 6onee; m npM stom 
yKa3aHHoe B03pacraHne CTn AenaeT HeHy>KHbiM 
BBeAeHMe cnC-coeAHHeHMfl n/nnn coeAHHeHna 
MeTanna. 
npuMep 38 

45 npMMep 37, rAe CKpbiTan TennoTa 
napoo6pa30BaHM« nonyneHHOM KOMno3MUMH 
6onbiue, MeM y mcxoahom HeperynnpoBaHHow 
6a30BOM KOMnosni^MM n rAe yKa3aHHaa 
AononHMTenbHO MOAHqbkmnpoBaHHafl 
KOMno3Mi4MB ( M KOMno3nu;nfl AononHMTenbHoro 

so TonnuBa c noBbiujeHHOfi CTn") CMeiuaHa no 
MeHbiueM Mepe c oahhm CnC-coeAMHeHneM 
n/nnM coeAMHeHneM MeTanna, npn stom 
nonyMaeMafl cMecb yAOBneTBopneT ASTM, 
n pa b h Ten bcTBeH h bi m mv\ npoMbiiuneHHbiM 
CTaHAapTaM. 

55 npuMep 39 

CocTaB TonnHBa, BKnioMaiOLUMM o6biHHbiM 

MnM MOAMqbML^MpOBaHHblM 6eH3HH, B03MO>KHO, 

OKHcnuTenb, qbpa^io T-90 He Bbiiue neM 143, 
138, 132, 127°C (290, 180, 170, 160°F), 
60 MMeioi^n^ CKpbiTyio TennoTy napoo6pa30BaHum 
Bbiiue 302, 314, 326, 337, 349, 361, 372, 384, 
395 Kfl>K/Kr (130, 135, 140, 145, 150, 155, 
160, 165, 170 5TE/$); B03MOKHO MMT ao 0,004, 
0,008 r/n (1/64, 1/32 r/ran); bo3MO>kho 
CKopocTb ropeHMfl, npeBbiiuaioiAyio 48, 49, 50, 
51, 52 , 53 , 54 cm/c; yKa3aHHoe TonnnBO 
omwHaeTCfl ynyMLueHHoCi SKOHOMMHHocTbio 
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ToruikiBa (npeAnoiTMTenbHO no MeHbiuefi wiepe 
Ha 0,5% hjim 6onee) no cpaBHeHwo c 
Hepery/inpoBaHHbiM TonnuBOM m\A 
OTKoppeianpoBaHHbiM no T-90 ronnnBOM (npn 

OTCyTCTBUM MMHUMyiWia CT(1). 

npuMep 40 

Cnoco6 npuMepa 39, b kotopom ToruiHBO 
Aono/iHUTe/ibHO BicnjoMaer HeroTopoe 
KonnMecTBO flo6aBKn, perynupyioineft* 
o6pa30BaHne ocaAKa b KaMepe cropaHHH, 
CHUKajou^ee TeMnepaTypy Ha BXOAe. 

npkiMep41 

Cnoco6 npuMepa 39, rAe sKOHOMHMHOCTb 
TonnwBa ynyniueHa no cpaBHeHwo c mmctum 
ToruiHBOM, coAep>Kai^nM TaKoe )Ke KonnMecTBO 
coeAHHeHMfl MeTanna, ho He MMeioiAHM 
noHH)KeHHbix T-90 TewnepaTyp h noBbiweHHofl 

cm 

DpuMep 42 

BbiLiienpuBefleHHbie npuMepbi, rAe cKpbiTaa 
TennoTa ncnapeHMA u/wnw CKOpocTb ropeHna 
OTKoppeKTMpOBaHHoro no T-90 TonnuBa Ha 0,5, 
1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 4,0, 4,5, 5,0% 
6onbUje, neM y HeperynnpoBaHHoro TonnnBa. 

FlpuMep 43 

BbiiiienpMBeAeHHbie npuMepw, b kotopom 
TeMnepaTypa T-90 TonnuBa MeHee 154°C 
(310 °F), 6onee npeAnoHTMTenbHO MeHee 152, 
149, 146, 143, 141, 138, 135, 132, 129, 127, 
124, 121, 118°C (305°F, 300°F, 295°F, 290°F, 
285°F, 280°F, 275°F, 270°F, 265°F, 260°F, 
255 op 250°F, 245°F) hjim MeHee; u MMT 
BKniOHeH b KoiiMHecTBe 0,008 r Mn/Ji (1/32 r 
Mn/raii); h bo3MO>kho HcnonbsyeTca Ao6aBKa, 
perynnpyioinaR o6pa30BaHwe ocaAKa b KaMepe 
cropanun, b flccTaTOHHOM KonnnecTBe; npn stom 
cHuwaeTca TeMnepaTypa Ha BXOAe, rAe 
3KOHOMMMHocTb TonnuBa ynyHwaeTCH no 
cpaBHeHHKD c T3KMM >Ke Heperyni/ipoBaHHbiM 
TonnnBOM no MeHbwetf Mepe Ha 0,2, 0,5, 1,0, 
1,5, 2,0, 2,5, 3,0 unu 6onee npoijeHTOB. 

YnyHLueHMe ckopoctm cropaHMfi. 

CneuwanbHOM 3aAaHetf n ncnonHeHneM 
AaHHoro i/i3o6peTeHnn ABnaeTCfl to, hto 
ymeBOAopoAHbie AononHMTenbHbte TonnuBa, 
CnC/AononHMTenbHbie TonnuBa, 
MOAHct>ni^npoBaHHbie TonnuBa (cm. HM)Ke) 
saflBMTenn 6binn CKOHCTpynpoBaHbi mjim 
cocTasneHbi tbk, HTo6bi nonynwTb 
MaKCMManbHbiM scjxfceKT. Oahmm H3 ncnoriHeHUM 
AaHHoro M3o6peTeHMfl ABnaeTCH TaioKe 
cocTasjieHue npeAnaraeMoro AononHwenbHoro 
TonnuBa TaKHM o6pa30M, HTo6bi AocTWHb 
MaKcuiManbHOM ckopocth nnaMeHH. 3aaBHTenb 
o6Hapy>Knn, mto aL\e™neHOBbie ymeBOAopoAbJ 
c C2 no C6 pja\or HcicnioMHTenbHbie ckopoctm 
ropeHMfl. Onecf)HHbi n AHonecfwHbi c C4 no C6 
TaioKe o6ecneHMBaioT xopoiune CKopocTM. 
[IpHBneKaTenbHbi TaioKe C3 L^KnonapacfcHHbi n 
6eH3on. MeHee npuBneKaTeribHbi napacfMHbi, 
apoMaTunecKne yrneBOAopoAbi C7 m Bbiwe. 
06bNHO neM Kopone Annna yrnepc-AHoft u,enu, 

C6, C5, C4, C3 HH>Ke, TeM BbllLie CKOpOCTb 

ropeHMH. 

ripn paccMOTpeHMM yrnepoAHbix aTOMOB b 
Uenax oAHHaKOBOii AnHHbi H-anKWHbi 
npeAnoMTMTenbHee, neM H-anKeHbi, a ohm 
npeAnoHTHTexibHee H-a/iKaHOB. CKopocTb 
ropeHUfl HeHacbimeHHbix ymeBOAopoAOB Bbinie, 
MeM Hacbtu^eHHbix yrneBOAopoAOB c TaKotf )Ke 
ATimhom i\er\w. B HeHacbin^eHHbix ymeBOAopoAax 
c oahom Hacbiu^eHHOM CBH3b»o CKopocTb ropeHUH 
cHWKaeTCfl oTHOCMTenbHo yBennneHna 
MoneKyriflpHoro Beca. HacJrreHOBbie h 
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apoMaTMMecKwe yrneaoAopoAbi MMeioT Taicwe >Ke 
CKopocTH, KaK u napa^MHbi. 

ripeAnonaraeTCfl TaioKe, hto 

MOAMCj)ULlHpOBaHHbie TOnjlMBa HJIM 

AonoiiHMTenbHbie TonnuBa 3aflBMTe/in nMeioT 
HH3Kyio 3MMCCHK), cocTOflLL^yio H3 nencojieTyHkix 

Betl^eCTB, M, T3KMM o6pa30M, HH3KOe A^B/ieHne 

napa. 

TOHJIUBA U CUCTEMbl CrOPAHUH B 
LIEJIOM 

KaMepbi cropaHkin, npeAnonaraeMbie b 
npaKTMKe AaHHoro M3o6peTeHnfl, BK/nonaioT 
reoMeTpMHecKne KaMepbi cropaHua (Tpy6naTbie, 
KoribqeBbie, Tpy6HaTo-Konbi^eBbie, 
cc()epMHecKvie), aapoA^HaMMMecKne KaMepbi 
cropaHMfl (c A^04)y3noHHbiM nnaMeHeM, c 
npeABapnTeribHbiM cMeiueHkieM, CTaAM^Hbie, 
KaTannTunecKvie, n KaMepbi cropaHun An« 
KOHKpeTHbix npuMeHeHMM (aBnamioHHbie, 
npoMbiiujieHHbie, aBTOMo6nnbHbie). 

B npaicrnKe AaHHoro n3o6peTeHMfl 
npeAnoHTHTenbHO ncnoribSOBaTb KaMepy 
cropaHM« c AnctxtysnoHHbiM ruiaMeneM, rAe 
n/iaMeHM cropaHH^ zamvaenn Ranee 
pacnpocTpaHflioTCfl c noMoui^bio ra30BOM 
AMQbc[)y3Mn npn BnpbicKMBaHnn, ynyniueHHoro 
KaneribHoro ncnapeHMfl, ycKopeHHoro ropeHUH 
w/nnn An<t)c})y3HM npn pacnbuieHMM. 

TaKMM o6pa30M, BapvianoM McnonHeHUfl 
wBnweTCj? ncnonbsoBaHne KaMepbi cropaHUfl c 
Anqb0y3HOHHbiM nnaMeHeM b coneTaHnn c 
CnC-TonnnBaMn; npn stom ynynujaeTCfl 
3MHcci/m npn cropaHMM, cropaHne ycKopneTcn 
u/nnn nponcxoA^T CHM)KeHne TeMnepaTyp 
cropaHMfl. 

H3o6peTeHne saflBMTerifl, b nacTHOCTki, 
npuMeHMMo Ana Typ6nH, ocx>6eHHO Ana 
aBnai4H0HHbix rasoBbix Typ6nH, npoMbinineHHbix 
ra30Bbix Typ6nH, ra30Bbix Typ6nH Ana MopcKMX 
npMMeHeHnii m T.n. 

0n3MHecKoe cocTOAHne TormnB, 
ncno/ib3yeMbix b ashhom M3o6peTeHMH, 
BKnioMaeT ujupoKo- m y3KOKnnflLL|MM A^ana30H 
KHAKOCTeid, nonywuAKOCTefi, noAo6Hbix 
)Kmakocth TonnuB, nonyTBepAbix, TBepAbix m 
ra3oo6pa3Hbix TonnuB n mx cMecew. 

HcnonHeHne TonnuBa 3aflBHTenfl b muctom 
BHAe (HanpuMep, CnC-coeAMHeHkie n 
coeAHHeHne MeTanna) MMeeT BbiAaioi^viecfl 

CBOMCTBa B OTHOLLieHHM TSirM H B03AefiCTBMfl Ha 

oKpyxaiou^yto cpeAy, KOTopbie He 
orpaHMHMBaioTCfl ncnonb30BaHneM b ABHraTennx 
BHyTpeHHero cropaHMfl, aBMai4MOHHbix 
peaKTHBHbix ABuraTen^x, Typ6nHax, 
pa6oTaK)ii^nx Ha ra30Mne, nenax, ropenKax, 
ABH>icyiAHX cucTeMax c noAAysoM B03Ayxa nnn 
paKeTHbix ABuraTenyix. 

TonnnBO 3anBMTenw b muctom bma© 
flBn^eTcn BbiAaiotUMMCH TonnMBOM, KOTopoe 
mo>kho ncnonb30BaTb noTeHi^ManbHO b nio6oCi 
cucTeMe cropaHMfl. TeM He MeHee, 
MOAH(J)HKai4vifl cymecTByioiAMX KaMep cropaHna 
MOKeT noHaAo6nTbCfl Ann perynkipoBaHHfl 
MaKcviManbHoro cropaHna m 
TepMOAMHaMUMecKVix acneKTOB TaKoro 
ncnonb30BaHM« b muctom BUfle. 

McnonHeHHeM AaHHoro H3o6peTeHHfl 
flBnneTcn Taicxe npuMeHenne 
ycoBepLueHCTBOBaHHbtx cucTeM cropaHun, 
cnoco^Hbix nyMiue KOHBepTupoBaTb 6onbLune 
KonnnecTBa cbo6oaho8 sHeprnn npki 6onee 
BbicoKkix AasneHMflx n/nnw ynyMiueHHbix 
BenuMkiHax TepMMMecKoro K.n.A., B03HMKaioi^Mx 
npn ncnonb30BaHnn TonnuB 3anBHTenfl. 
0?KviAaeTCfl, mto 6yAeT npoBeAeHa 
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MORwtpwauyw cucreM v\ co3AaHa HOBaa 

KOHCTpyKHMfl A™ TOrO, MT06bl MaKCMMH3MpOBaTb 

npeMMymecTBa MMCTbix, nomn MucTbix, b 

OCHOBHOM HHCTblX MJ1M CO 3H3H UTeJl bHbl M 

KonnMecTBOM npMMecefi CIlC-TonnMB AaHHoro 

H306peT©HMfl. 

CneAOBaTeribHO, oahkm M3 McnonHeHkifi 
AaHHoro H3o6peTeHn« HBrmeTCH BKnioMeHne 
TaKwix ycoBepujeHCTBOBaHHbix cucTewi cropaHMH 
c ncnonb30BaHneM TonnHB 3aflBMTenfl. 

Oco6biM ncnojiHeHneM AaHHoro 
n3o6peTeHkm HBrmeTCH TaioKe ncnonb30BaHne 
cnC-coeAHHeHU^ m\A CMecetf, caMux no ce6e, 

B npHCyTCTBMM WUA B OTCyTCTBMH ynyMLUaKDlUHX 

cropaHiie KonkinecTB coeAMHeHMM MeTa/ina, He 
coAep>KaiMHX cBMHi^a. Oah3ko 

npeAnoHTi^TenbHbiM ncnojiHeHuewi HBJifleTCH 
ncnonb30BaHne CnC-coeAHHeHMfi unu hx cwiecu 
no MeHbiueM Mepe coBiwecTHO c oahmm He 
coAep>KaiAHM cBMHLja coeAHHeHweM MeTanna 
("CnC-TonnnBO"). MMeeTca TaioKe ncnoriHeHHe, 
rAe CflC-TonnnBO 3aHBMTerm MoweT coAep>KaTb 
no MeHbiueM Mepe oahh AononHMTenbHbifi 
OKucnuTenb n/nnn no MeHbLuefi Mepe oaho 
Ao6aBOMHoe peaicrnBHoe TonnnBO mjim 
AonojiHMTenbHoe tohjiubo. 

B npaicrHKe Mcnonb30BaHM« 
AonoriHUTenbHoro TonnuBa, Hanpuwiep, KorAa 
cnC-TonnnBO coneTaeTCfl c TonnMBOM Ha 
ocHOBe BOAopoAa n/nnn yrneBOAopoAOB, 
oco6biM McnonHeHMeiw flBnaeTCfl cHUKeHne 
ynpyrocTM napoB no PePiAy. OAHara 
npeAnonaraeTCfl, hto oKOHMaTenbHoe TonriMBO 
BKntonaeT TonnnBO, y KOToporo nHrepBan 
ynpyrocTM napoB no PePiAy ppnxen cocTaBrmTb 
ot 0,069 ao 6895 Kfla (ot 0,01 ao 1000,0 
o>/kb. akomm); ot 13,8 ao 1379 Klla (ot 2,0 ao 
200,0 cfc/KB. AKDtfM); ot 13,8 ao 275,8 Klla (ot 
2,0 ao 40,0 4>/kb. akdmm); ot 6,9 ao 138 Kfla 
(ot 1,0 ao 20,0 o)/kb. akmm); ot 6,9 ao 69 
Klla (ot 1,0 ao 10,0 cfc/KB. ak)Pim); ot 6,9 ao 
55,2 Klla (ot 1,0 ao 8,0 $/kb. akmm); ot 6,9 
AO 52 Klla (ot 1,0 ao 7,5 (plm. A»PiM); ot 6,9 
AO 48,3 Klla (ot 1,0 ao 7,0 qb/KB. a»omm); ot 
6,9 ao 45 Klla (ot 1,0 ao 6,5 $/kb. a^mm); ot 
6,9 ao 41,4 Klla (ot 1,0 ao 6,0 o>/kb. ak>&m); 
ot 6,9 ao 20,7 Klla (ot 1,0 ao 3,0 qb/KB. 
Akmm); ot 6,9 ao 13,8 Klla (ot 1,0 ao 2,0 

4>/kb. aiomm) MflM HH>Ke. 

B cnynae 6eH3MHOB M3MeHeHHoro cocTaBa, 
HanpMMep, ynpyrocTb napoB b 3MMHee BpeMfl 
MO>KeT M3MeHHTbCfl ot 79,3 ao 82,7 Klla (ot 
11,5 ao 12,0 <$/kb. akmm), a b neTHee BpeMfl - 
ot 44,8 ao 47,6 Klla (ot 6,5 ao 6,9 $/kb. 
Akmm). OcoSbiM ncno/iHeHneM flBnaeTCH TaioKe 
onTHMM3aunfl TewinepaTypbi BcnbiwKH b 
TonntfBax, mto onpeAenaeT MMHUManbHyio 
TeMnepaTypy BcnbiWKn, HanpMMep, b 

aBHaUHOHHblX, Typ6l1HHblX V\ MOpCKMX 

npuMeHeHMflx m t.a. npeflnonaraeTCfl TaioKe, mto 
npaKTMKa ncnonb30BaHnn AonojiHKTenbHoro 
pacTBopnTenn, perynnpoBaHun cjDpaKL^M 
yrneBOAopoAOB (TaK, mto6w yBeriMHHTb 
TeMnepaTypy BcnbiiUKu), conePi, Mbina h APyrux 
Ao6aBOK 6yAeT npuwieH^TbCfl, ecnn sto 
Heo6xoAMMo, a*™ CHn>KeHnn ynpyrocTH napoB 
M/nnn Ann yBennMeHUfl TeMnepaTypw BcnbiiuKM. 
Cm. HM>Ke "llpaKTHKy cHM>KeHMfl M . 

KaK 6bino OTMeMeHO, noHM>KeHHbie 
KOHL\eHTpai4HH apoMaTHHecKnx coeAHHeHMPi 
oco6eHHO xenaTenbHbi b AononHMTenbHbix 
TonxiUBax 3aflBHTerifl. >KenaTenbHbi TaioKe 
noHM>KeHHbie KOHi^eHTpaunn oneqbMHOB. 

>KenaTe/ibHbi KOHL^eHTpai^nn onecfjMHOB, 
npn6riM3HTenbHO paBHbie mjim Hn>Ke neM 40, 37, 



35, 33, 32, 31, 30, 29, 28, 
24, 22, 21, 20, 19, 18, 17, 
12, 11, 10, 9, 8, 7, 6, 
o&beMHbix npoueHTOB, win 
onecfMHOB. 
oneci>HHOB c 



27, 26, 25, 24, 
16, 15, 14, 13, 
5, 4, 3, 2,1 
we oTcyTCTBue 
npeAnoHTMTenbHO OTcyTCTBue 
OA no C5. B cnyMae 6eH3MHa 
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n3MeHeHHoro cocraBa xenaTenbHO npucyTCTBkie 
onectwHOB b HHTepBane ot 2,0 ao 12,0, ot 3,0 
AO 10,0, ot 4,0 ao 8,0 o6-beMHbix npoi^eHTOB 
vim MeHee. >KenaTenbHbi TaioKe KOMno3nunn, He 
coAepwaLAMe onect)MHOB. 

TaKHM o6pa30M, n3o6peTeH^ie 3aHBHTens 
BKniOMaeT b ce6« MUCToe, cyiAecTBeHHO ^ncToe, 

B OCHOBHOM MMCTOe CIlC-TOnJlUBO, BKJlK)Mafl 

KOMno3ML^nn, coAep>KaLi^ne 6onee 50% 
CnC-coeAHHeHun (hum) no o6~beMy. Oho 
BKTiKDHaeT TaioKe BapnaHTbi npuMeHeHUfl c 
cyiAecTBeHHbiM npeo6naAaHneM CllC-TonnuBa, 
c MeHbiuuM ero coAepxaHneM m\A c 
cymecTBeHHO MeHbiuuM ero coAepxaHHeM, 
HanpMMep, 6onee 0,5, 1,0, 1,5, 1,8, 2,0, 
2,7, 3,0, 3,5,3,7, 4,0, 5,0, 10, 15, 20, 25, 
30, 40% no o6"beMy (hjih no Macce), o6biMHO c 
AononHHTenbHbiM TonnnBOM ("6a30Boe TonnnBO 
nnn AonoriHUTenbHoe TonnnBo"). B npaKTUKe 
n3o6peTeHMfl 3aflBMTena 6onbLUMHCTBo 
coAepacaiAnx Mn npeAnoHTHTenbHbix 
CriC-TonnuB BKniOHaioT AHMeTMjiKap6oHaT, 
MeTaHon, boaopoa, MeTunanb, MeTaHmApaT, 
rnApa3MH h nx cMecn. 

OAHaKo npw yBennHeHnn KOHL^eHTpai^nti 
CnC-TonnuB (06. %) b KOHeHHOM TonnnBe 
cBo^CTBa, CBRsaHHbie c ropeHHeM n SMuccneM, 
pe3KO B03pacraK)T. 

B 6onee KOHKpeTHbix npuiMeHeHnax 
AonojiHMTe/ibHoro TonnuBa nnn 

MOAHc[)^mnpoBaHHoro TonnuBa 3Aecb v\m b 
OAHOBpeMeHHo HaxoA«iMnxcfi Ha paccMOTpeHUM 
Me>KAyHapoAHbix 3aflBKax, 3aflBHTerib HMeeT b 
BHAy. ^to onucaHne, OTHocfluneeca k n»o6oMy 
AonoriHUTenbHOMy TonnMBy, npuMeHUMO k 
njo6oMy ApyroMy AonoriHUTenbHOMy nnn 
MOAnqbkinnpoBaHHOMy TonnHBy (HanpMMep, 
aHTnoKCHAaHTbi win AeTepreHTbi oAHoro Knacca 
AononHHTenbHoro TonnuBa MoryT 6b»Tb 
McnonbsoBaHbi c APyrnMM KnaccaMn 
AononHMTenbHbix TonnMB m t.a). noAo6HbiM 
o6pa30M 6naronpnHTHafi npaKTMKa b OTHOiueHMM 
OKpy^KaiomeM cpeAbi Ann oahopo TonnuBa MO>KeT 
6biTb npuMeHeHa k nio6oMy APyroMy. 

flonojiHUTenbHbie mjim MOAn4DML\npoBaHHbie 
TonnuBa AaHHoro M3o6peTeHM^ o6bNHo 

flBflflfOTCfl TOnflMBaMU, KOTOpbie B 

MaKCMManbHoii CTeneHM npuBneKaTenbHbi c 
tohkh 3peHn« oKpywaioinefi cpeAbi, 
cooTBeTCTByw pernaMeHTMpyioiMHM CTaHAapTaM, 
BKniOHafl CTaHAapTbi KanncjDopHUMCKoro 
BeAOMCTBa no BOSAywHbiM pecypcaM m 
craHflapTbi EPA, HacTOfli^Me m 6yAyiM Me - 

(IpeAnonaraeTcn, mto npeAnaraeMbie 
TonnuBa, BKnKJMan aBMai4MOHHbie Typ6nHHbie 
AononHMTe/ibHbie nnn MOAn4)ni4wpoBaHHbie 
TonnuBa, no bo3MO>khoctm He 6yAyT coAepwaTb 
CBHHL\a win b 3HaMMTeribHOM CTeneHM 6yAyT 

CBO60AHbl OT Hero. OAHaKO M3BeCTHbie AOOaBKM, 

comacyiou^Mecn c ASTM, BoeHHbiMM mjim 
Me>KAyHapoAHbiMM CTaHAapTaMU, MoryT 6biTb 

BKfllOHeHbl B COCTaB. 

ABMai4MOHHbie Typ6MHHbte Ton/iMBa 
3anBMTenn MoryT yAOBneTBoppiTb hjim b 
cymecTBeHHofi CTeneHM cooTBeTCTBOBaTb 
CTaHAapTaM ASTM. TeKyu^Me ASTM 
cneL^MCf)MKai4MM no TonnnBy D 1655-93 (BKruoHaw 
6yAyu4ne M3AaHns), oTHocqiMMecfl k 
npeAiuecTByioiAMe cnei^M4)MKai4MM, cB«3aHHbie c 
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3TMM CTaHAapTbi ASTM, wieTOAbi ncnbiTaHnw m 
we>Kfly Ha POAHbie cTaHAapTbi BKnioMeHbi b 

CCbUlKVI. 

CHM>KeHHbie comacHo n3o6peTeHnio 
TeMnepaTypbi ropeHHH oco6eHHO none3Hbi npn 
ncnoxib30BaHMM b peaKTMBHOM aBnai^nn Ha 
6onbiunx Bbicx>Tax vJvjwa npn 6onbLLinx 

CKODOCTHX MaiUUHbl, TAe KpaMHe BblCOKWe 

TeMnepaTypbi flsnraTenfl Hanara»OT 
orpaHMMeHHfl Ha 3KcnnyaTaLjMio m KOHCTpyiquio 
cucTeMbi cropaHkm. B 3Tofi oSnacTH 6bino 
oSHapy^eHO, mto 3a«BHTenb MO)KeT 
3HaMMTeribHo CHH3HTb TeMnepaTypbi ropeHMn b 
ABuraTene Ha 14-222°C (25 - 400°F) hjim 6onee. 
DpuMep 44 

Cnoco6 fleftcTBuyi ABHraTenfl, 
ncnorib3yioi^ero CnC-TonnwBO 
(cooTBeTCTByioinee no cocTaBy npwBeAeHHOMy 
3flecb npMMepy KvicnopoACOAep>Kamefi 
KOMno3ML^nn); yKasaHHbifi cnocoo" onwHaeTCfl 
TeM, mto yica3aHHoe TonnuBO cropaeT b 
ABuraTene c ncKDOBbiM noAJKwroM hjim ApyroM 
ABuraTene, BicnioMaR Typ6nHy, b kotopom 
3ana3AbisaHne noA>Knra coKpameHo no 
cpaBHeHUJO c oahhm TpaAHUHOHHbiM TonnnBOM 
no MeHbiuefi Mepe Ha 5,0, 10,0, 15,0, 20,0, 
25,0, 30,0, 35,0, 40,0, 45,0, 50,0, 55,0, 
60,0, 65,0, 70,0, 75,0, 80,0, 85,0, 90,0 
npoijeHTOB hjim 6onee; m rAe ynpe>KAeHne 
MCKpbi, ecnn oho npHMeHaeTca, perynnpyeTCfl 

COOTBeTCTBeHHblM o6pa30M. 

llpuMep 45 

Cnoco6 npuMepa 44, rAe cooTHOweHHe 
B03Ayx/TonnnBo yMeHbiueHO no MeHbiueB Mepe 
Ha 25, 30, 35, 40, 50, 55, 60, 65, 70% win 
obnee no cpaBHeHwo c oahum TpaAnu;noHHbiM 

TOn/lMBOM (6eH3MH0M 15, Typ6opeaKTHBHblMH 

TonnMBaMM 14-16 n t.A- ); win we cooTHOiueHna 
B03Ayx/TonnnBo BicniOMaiOT BennMnHbi 
npn6jin3MTenbHO ot 5,85 ao 6,45, ot 6,00 ao 
8,03, ot 7,55 ao 10,45, ot 8,85 AO 12,5. 
llpUMep 46 

Cnocoo" npuMepa 44, rAe cTeneHb OKaTun b 
ABkiraTene cocTaBJineT no MeHbwen Mepe 8,5, 
9,0, 9,5, 10,0, 10,5, 11,0, 11,5, 12,0, 
12,5, 13,0, 13,5, 14,0, 14,5, 15,0, 15,5, 
16,0, 16,5, 17,0, 17,5, 18,0, 18,5, 19,0, 
20,0, 22,0, 24,0, 25,0, 30,0. 

(IpuMep 47 

Cnocoo" AeficTBUfl Typ6opeaKTHBHoro 
ABuraTerifl npn noBbiweHHOfl TeMnepaType; 
yKa3aHHbiM cnoco6 BicnioMaeT: cMeweHkie 
CflC-TonnuBa (npeAnoMTHTenbHO no MeHbiiien 
Mepe OAHoro coAepwamero KucnopoA 
cnC-coeAHHeHMfl n coeAHHeHkm MeTanna), 
>KenaTenbHO coAepKai^ero ot 0,1 ao npuMepHO 
5,0, 10,0, 15,0, 20,0, 30,0, 40,0, 50,0, 
60,0 MaccoBbix npoueHTOB KncnopoAa, c 
aBnai^MOHHbiM AonoxiHUTenbHbiM TonxiMBOM, rAe 
yKa3aHHoe KOHeHHoe TormnBO TepMMMecKW 
CTa6nribHo b >kviakom n napoo6pa3HOM 
cocToflHkiax ao 220, 260, 280, 300, 320, 350 °C 
nnn oonee bucokom TeMnepaTypbi; npnMeM 
ynoMAHyToe nonyneHHoe ToannBo nMeeT CTn, 
npeBbiuuaioLuyio 279, 291, 302, 314, 326, 337, 
349, 361, 372, 384, 395 Kfl)K/Kr (120, 125, 
130, 135, 140, 145, 150, 155, 160, 165, 170 
BTE/cJ)) mjim Bbiiue, AeficTBya KaK nepBHMHbin 
otboa Tenna Ann oxna>KAeHHfl ABuraTena, KorAa 
TonnnBo HaxoAMTCfl b >kviakom nnn 
ra30o6pa3HOM coctohhuh; yKa3aHHoe TonnnBo 
>KenaTenbHO coAepaaiT: aHTMOKCMAaHT, 
Ancneprnpyiomyio Ao6aBKy, ppzaxxmarop 
MeTanna h/mjim ASTepreHT/AncnepraTop b tbkmx 
KonnMecTBax, MTo6bi ynyMwnTb TepMUMecicyio 
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CTa6nnbHOCTb; oKwraHMe yK33aHHoro TonnuBa b 
yK33aHH0M Typ5opeaKTMBHOM ABuraTene npn 
BbicoKHX Hucnax Maxa, npeBbiujaioiAnx 1,0, 1,5, 
2,0, 2,25, 2,5, 2,75, 3,0, 3,25, 3,5, 3,75, 
4,0, 4,25, 4,5, 4,75, 5,0, 5,25, 5,5, 5,75, 
6,0, 6,25, 6,5 mtim npn SKCTpeMaribHofi 
TeMnepaType m/hjim Ha 3HamrrejibHOfi win 
OKCTpeManbHOfi BbicoTe nopfiAKa 9150, 12200, 
15250, 18300, 21350, 24400, 27450, 30500, 
33550, 36600, 39650, 45750, 51850, 61000, 
76250, 91500, 106750 M (30000, 40000, 50000, 
60000, 70000, 80000, 90000, 100000, 110000, 
120000, 130000, 150000, 170000, 200000, 
250000, 300000, 350000 4)yTOB) HaA ypOBHeM 
Mopfl, rAe TeMnepaTypa ABnraTenfl m cropaHnfl 
CHn>KeHa Ha BennMUHy ot 14 ao 167, ot 28 ao 
194, ot 42 ao 208, ot 56 ao 222, OT 69 AO 
250, ot 28 AO 194, ot 83 ao 278, ot 97 ao 
306, ot 111 AO 333, ot 125 ao 417, ot 139 AO 
500°C (ot 25 ao 300, ot 50 ao 350, ot 75 ao 
375, ot 100 ao 400, ot 125 ao 450, ot 150 ao 
500, ot 175 ao 550, ot 200 ao 600, ot 225 ao 
750, ot 250 ao 900°F), nnn UHane, rAe 
TeMnepaTypa ra3a Ha BXOAe b Typ6nHy He 
npeBbiiuaeT npwMepHO 1500, 1400, 1300, 1200, 
1150, 1100, 1050, 1000, 950, 900, 850, 800, 
750, 700, 650, 600K unn MeHee 
(npeAnoHTMTenbHo MeHee 1200K), 

vinw no MeHbiuefi Mepe npeBbiwan ot 0,5 ao 
25% nyniuM^ M3 M3BecTHbix b HacTOfli^ee BpeMH 
cnoco6oB CHMKeHMfl TeMnepaTypbi; npn stom 
AaBneHne Ha BXOAe b Typ6nny B03pacTaeT Ha 
0,5 - 80,0% m/im 6onee. 

npuMep 48 

CocTaB aBnai^noHHoro Typ6nHHoro TonnuBa, 
BKniOMaioiAnfi: CnC-TorinnBO 
(npekiMyu^ecTseHHO coAep>»<aiAee no MeHbtuefi 
Mepe oaho KncnopoACOAep>KaiAee 

CnC-coeAMHeHne, HanpnMep flMK, n 
coeAHHeHne MeTanna, HanpnMep MMT); 
bo3MO>kho C0Aep>KaiAee ot 0,1 ao 95% nnn 
OKono 5,0, 10,0, 15,0, 20,0, 30,0, 40,0, 
50,0, 60,0, Mac.% KMcnopoAa; aBnai\MOHHoe 
AononHnTenbHoe TonnHBo; yKa3aHHoe TonnnBO 
xapaKTepn3yeTC« TeM, mto ^anfleTCfl 

TepMUMeCKM CTa6nribHblM B >KMAKOM COCTOHHMM M 

B BHAe napa ao 220, 260, 280, 300, 320, 350°C 
nnH 6onee BbicoKOM TeMnepaTypbi; yica3aHHoe 
TonnHBo oTnnnaeTcn TeM, hto MMeeT CTn, 
npeBbiiuaKDinyio 279, 291, 302, 314, 326, 337, 
349, 361, 372, 384, 395 Kfl>K/Kr (120, 125, 
130, 135, 140, 145, 150, 155, 160, 165, 179 
ETE/g» nnn Bbiiue, n cnoco6HO nornou^aTb 
Tenno (HanpnMep, o6naAaeT AocrraTOHHOfi 
TennoeMKOCTbio), HTo6bi Ae^cTBOBaTb KaK 
nepBMMHbm otboa Tenna aha oxna^AeHM« 
ABnraTeria; yKasaHHoe TonnnBo Mo>KeT 
coAep>KaTb aHTMOKcnAaHT, Ancneprnpyiomyio 
Ao6aBKy, A©3aKTHBaTop MeTanna n/unn 
AeTepreHT/AncnepraTOp b TaKvix KonnnecTBax, 
MTOobi ynymuaTb TepMHMecKyio CTa6nnbHocTb; 
>KenaTenbHo cooTBeTCT b n e ASTM nnH BoeHHbiM 
cnei^ncfDHKai^kisiM no Tonnnsy (bo3mo>kho, 
ncioiioMafl TennoTy cropaHkm). 
ripMMep 49 

ABnai^noHHoe Typ6opeaKTHBHoe TonnnBo, 
coAep>KaiAee ot 0,01 ao 40,0% Mac. KncnopoAa 
H3 flMK (6onee npeAnoMTkiTenbno ot 0,5 ao 5,0, 
ot 0,5 ao 10,0%) m no MeHbwetf Mepe oaho 
coAepxamee MapraHeij coeAHHeHwe MeTanna, 
cocTaannioiAero ot 0,0003 ao 5,28 r/n (ot 
0,001 ao 20,0 r/ran) (6onee npeAnoMTMTenbHO 
ot 0,003 ao 1,98, 2,64 r/n (0,01 ao 7,5, 
10,0 r/ran); 6onee npeAnoHTMTenbHo ot 0,03 
AO 0,79 r/n (0,1 ao 3,0 r/ran); yKa3aHHoe 
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Tonn^iBO nwieeT o6myio oc"beMHyio 
KOHueHTpaunK) apoMaTMMecKnx coeAHHeHMM, He 
npeBbiiuaKDinyio 25% (npeflnoMTMTenbHO 22% 
mjim MeHee); MaKCHManbHoe coAep^aHne cepbi, 
He npeBbiwaiounee 0,3 Mac. npou,eHTa 
(npeAnoMTmenbHO 0,2, 0,1, 0,02 hxim Huxce, 
mjim OTcyTCTBue cepbi); MaKCMManbHyio 
TeMnepaTypy T-10 nopflAKa 205 °C, 
MaKcuwianbHyK) KOHenHyio TeMnepaTypy KuneHun 
nopHAKa 300 °C (6onee npeAnoMTHTenbHo 
MeHee neM 290, 285, 280, 275, 270, 265°C); 
MUHMManbHyjo TeMnepaTypy BcnbiLUKi/i nopflflKa 
38°C, nnoTHOCTb ot 775 ao 840 Kr/M 3 npn 
15 °C, mjim bo3mo>kho npeBbiwaiomyio 840, 850, 
860, 880, 900 mjim 6onee Kr/M 3 , MMHUMSLnbHyto 
TeMnepaTypy 3aMep3aHMH nopaAKa -40 °C, 
MMCTyjo TennoTy cropaHUfl okojio 35,0, 36,0, 
37,0, 38,0, 40,0, 41,0, 42,0, 42,8, 43,0, 
44,0 Kfl>K/Kr, CKpbiTyio TennoTy 
napoo6pa30BaHM«, npeBbiiiiatou^yio 209, 221, 
233, 256, 267, 279, 291, 302, 314, 326, 337, 
349, 361, 372, 384, 395, 407 Kfiac/fcr (90, 95, 
100, 110, 115, 120, 125, 130, 135, 140, 145, 
150, 155, 160, 165, 170, 175 ETE/cJ)), npu 

3TOM KOM6HHMpOBaHHOe TOnJIMBO 

yAOBiieTBopneT Tpe6oBaHMflM ASTM 1655 Ha 
roTOBbie TonnuBa Rnn Jet A, Jet A-1 mjim Jet B. 
ripuMep 50 

CocTaB TonnuBa Ana ra30BOM Typ6nHbi, 
BKruoHafoi^HM: flMK, cxJCTaBnflfoi^Hvi ot 0,01 ao 
40,0% Mac. KMcnopoAa b TonnnBe; no MeHbuueii 
Mepe oaho coeAHHeHne MeTanna b 
KOHL^eHTpai^nui ot 0,0003 ao npuMepHO 1,98, 
2,64, 3,96, 5,28, 10,6 r/n (ot 0,001 A° 
npuMepHO 7,6, 10,0, 15,0, 20,0, 40,0 r/ran), 
n AononHMTenbHoe TonnnBO Ana Typ6nHbi, 
pa6oTaKDmeti Ha ra3owne, Bbi6paHHoe M3 
>KHAKoro TonnuBa a^ ra30Bbix Typ6nH No 0-GT, 
No 1-GT, No 2-GT, No 3-GT mjim No 4-GT; 
yKa3aHHoe TonrmBO OTnMHaeTca TeM, hto nMeeT 
TeMnepaTypy BcnbiLUKU ot 38 ao 66 °C, 
MUHUMa/ibHyto KHHeTM^ecKyio BH3KocTb npu 
40 °C b MHTepBane ot 1 ,3 ao 5,5 mm 2 /c (ASTM 
D 445), bo3mo>kho coAep>KaHne cepbi, He 
npeBbHuaJOii^ee 2500, 2000, 1500, 500, 400, 
300, 200, 100, 50, 40, 20 Mac. mjih.h. (ppm) 
(mjim OTcyTCTBue cepbi); bo3MO>kho cHUxeHMe 
TeMnepaTypbi T-90 no MeHbiuefi Mepe Ha 20°C 

no CpaBHeHWO C HeOTKOppeKTMpOBaHHbIM 

AononHHTenbHbiM TonnnBOM; yKa3aHHoe 
TonnnBo oTJiuiMaeTca TeM, hto nMeeT 
6yH3eHOBCKyK) naMMHapHyio cKopocTb ropeHun 
no MeHbwefi Mepe 32, 33, 34, 35, 36, 38, 40, 
42, 43, 44 cm/c, CKpbrryio TennoTy 
napoo6pa30BaHH« no MeHbLuefi Mepe 186, 198, 
209, 221, 233, 244, 256, 267 Kfl>K/Kr (80, 85, 
90, 95, 100, 105, 110, 115 ETE/cf>); yrasaHHoe 

TOnJIMBO AOnOHHHTenbHO OTXlMMaeTCR TeM, HTO 

cHn>KaeT TeMnepaTypy ra3a Ha BxoAe Typ6wHbi 
npuMepHO ao 850, 800, 750 win 700°C, 650, 
625, 600 nnn 550°C unu MeHee 
(npeAnoMTViTeribHO 650, 625, 600 °C urm 
MeHee), m/htim AasneHne Ha BXOAe B03pacTaeT 
no cpaBHeHMto c hmctum AononHMTenbHbiM 
TonnnBOM (npeAnoHTHTe/ibHo no MeHbUjetf Mepe 
Ha 2,0, 3,0, 4,0% mjim 6onee); B03MO>kho 
Aono/iHUTeribHoe CHM>KeHne/KOHTponb BpeAHbix 

OTJlOKeHMM, 3arpPl3HeHMM M KOpp03HOHHblX 

OTnoKeHUM Ha nonaTKax Typ6nHbi; bo3mo>kho 
cHM>KeHne oTnoweHHH yrnepoAa b nepBMHHOfl 
3one cropaHMfl npu cropaHHn yKa3aHHoPi 
KOMno3Mi4MM, i"Ae o6pa30BaHne cboSoahopo 
yrnepoAa TaiOKe CHMwaeTca, TaK hto 
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TeMnepaTypbi BHyTpeHHefi cpyTepoBKi/i 
CHUwaiOTCfl c oKMAaeMbiM yBeni/meHkieM cpoKa 
cny>K6bi Typ6nHbi b 2, 3, 4 wnw 6onee pa3a no 

CpaBHeHMK) CO CTaHAapTHblM. 

npwMep 51 

CocTaB 6noAH3eribHoro TonnuBa, 
BKfiK)HaK)Li4HM! ot 1 ao 95% no 06-beMy 
6noAH3eribHoro TonnuBa (6no3qbnpbi, 
MeTunoBbie scfwpbi C18+ xwpHbix kmchot, 
3Cf)npbi pancoBoro Macna n T.n.), ot 1 ,0 ao 95% 
no o6"beMy AH3e/ibHoro KWAKoro TonnuBa mvi 
SKBMBaneHTHoro TonnuBa (o6bHHoro nnn 
n3MeHeHHoro cocTaBa, BKnioMafl nurponH), 
bo3MO>kho ot 0,5 ao 90% 06. axiKMnaTa, ot 1,0 
AO 90% 06. no MeHbwefi Mepe OAHoro 
CnC-coeA^HeHnq, n, bosmojkho, ynynujaioinee 
ropeHne KonnMecTBO coeAHHeHUfl MeTanna, npM 
ycnoBHH, hto cyMMa Bcex ko m noHeHTO b paBHa 
100%. 

fln3eribHbie TonnuBa 3aqBkiTerifl n 
AonojiHHTertbHbte TonnuBa BioiioMaioT TonnuBa 
Knacca 1 m 2 no LLlBeACKO^ cucTeMe sau^nTbi 
OKpyxaioLnePi cpeAbi, CARB TonnuBa 
H3MeHeHHoro cocTaBa n EPA TonnuBa 
M3MeHeHHoro cocTaBa, cyu^ecTByiou^kie m 
BQ3MO>KHbie B 6yAyiAeM. 

TonnuBa 3aHBMTerifl BioiiOHaiOT w 6yAyLM^B 
M3MeHeHHbie cocTaBbi A^seribHoro TonnuBa. 
ripeAnoHTHTeribHoe ncnonHeHne npeACTaBn^eT 
co6om rMApooHMi^eHHbie A^se^^Hbie TonnuBa, 
coAep>Kaii\ne Ma/ibie KonnHecTBa/He 
coAepxaiAMe cepbi, cx>Aep>Kamne Maribie 
KonnMecTBa/He coAepxaiAne apoMaTMKM, 
oco6eHHO TonnuiBa, He HMeiou^kie npo6neM co 
CMasbiBaiOLneM cnoco6HocTbio, c KOTopbiMH 
BCTpenaraTCfl noAo6Hbie TonnuBa htim TonnuBa c 
hh3kmm cx>Aep>KaHneM cepbi. 

HMeeTCH TaiOKe oco6oe ncnonHeHne, 
BKniOHaioi^ee cMa3biBaioiAMe AoGaBKH b 
TonnnBax c hm3khm coAep>K3H m e m/ oTcy TCTB^eM 
cepbi. 

npeAnoHTMTenbHbie flM3eribHbie 
AonoriHUTeribHbie TonnuBa 3aHBMTenfl 
npeAnonaraioT HH3Kne KOHi^eHTpa 141/1 n cepbi, 
BKnKwafl KOHi^eHTpai^MM, paBHbie MJIM HM>Ke 600, 
500, 400, 300, 200, 150, 100, 60, 50, 45, 
40, 30, 25, 20, 15, 10, 9, 8, 7, 6, 5, 2 
MJiH. h. (ppm), mjim He coAep>Kau4Me cepbi. 
npeAnoHTMTenbHbie KOHU,eHTpauMM cocTaBrmioT 
50 ppm UTIH Hnwe. 

flM3eribHbte AonoriHMTeribHbie TonriMBa 

BKTIIOHaiOT TOn/lMBa C HM3KMMM COAep>Ka H M M M 

apoMaTMKM, BKntonan coAep><<aHMfl, paBHbie mjim 
HM>Ke 60, 50, 47, 45, 40, 35, 30, 28, 25, 22, 
20, 18, 15, 12, 10, 7, 6, 5, 4, 3, 2% oo\, 
mjim >Ke cocTaBbi, He coA©P>KaLUMe apoMaTMKM. 
3a«BMTerib npeAnoHMTaeT, HTo6bi 
apoMaTMHecKMe coeAMHeHM^ c AByMfl, TpeMfl m 
6onee Konbi^aMM 6binM no bo3mo>khoctm 

MCKniOHeHbl. 

npeAnoHTMTenbHbie TonriMBa MoryT He 
coAep^aTb a30Ta, xoth b npaKTUKe M3o6peTeHMfl 
a30T oco6eHHO npeAnonaraeTCfl, TaK kbk 
BbiAeneHMe NO x b 3HaMMTeribHOM cTeneHM 

CHMXeHO. 

L4eTaHOBbie HMcna AnsejibHbix TonxiMB 
saflBMTenfl BKntonaioT HMcna, paBHbie mjim Bbiuje 
40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 
51 1 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 
84, 85, 86, 87, 88, 89, 90 mjim Bbiuje. 
npeAnoHTHTenbHbi HHcna Bbitue 45 m 55. 

Oco6o npeAnoHTMTeneH cocTaB AW3enbHoro 
TonriMBa c 3aMecTMTeJinMM, Ana KOToporo 
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HaSjuoflaeTCfl yBennMeHkie CKopoc™ ropeHMn 
h/hjim cHHweHwe reMnepaTypw ropeHUfl, 

OCO6eHH0 COCTaBbl, y KOTOpblX CKODOCTM 

ropeHMfl yBennMeHbi Ha 0,5, 1,0, 1,5, 2,0, 
2,5, 3,0, 3,5, 4,0, 4,5, 5, 8,0, 10, 15, 20% 
kuin 6onee no cpaBHeHnio c mmctwm nnn 
Hepery/inpoBaHHbiM TonnMBOM. 

>KenaTeneH cocraB, kotopwCi yBennnnBaeT 
CKopocTb naMkiHapHoro 6yH3©HOBCKoro nnaMeHM 
AO 39, 40, 43, 44, 45, 46, 47 , 48, 49, 50, 
51, 52, 53, 54 , 55, 56 , 57 , 58, 59, 60 MnM 
BblLlie cm/c. 

flpMMep 52 

CocTaB TonnuBa, BKnioMatoini/iR: flMK, 
npeACTaBJifliou^MM ot 0,01 ao 10,0% Mac. 
KMcnopoAa b TonnMBe, no MeHbiuefi Mepe oaho 
coeflMHeHne MeTanna b KOHueHTpaLinn ot 
0,0003 ao npwviepHO 0,66 r/n (ot 0,001 ao 
npuMepHO 2,5 r/ran); ocHOBa - AM3enbHoe 
AononHMTejibHoe TonnnBO, rAe 

KOMGHHUpOBaHHOe TOmiMBO OTJlUMaeTCfl TQM, 

mto nMeeT B03MOKHoe coAep>KaHne cepbi He 
Bbiuje M6M 250, 200, 150, 100, 75, 50, 40, 30, 
20, 10, 5 mjih.h. (ppm) mjih He coAepwMT ee; 
nnoTHOCTb b MHTepBane npMMepHO ot 880 ao 
800 kt/m 3 ; BH3KOCTb b MHTepBane ot 2,5 ao 
1,0 cCt npn 40°C; i^eTaHOBoe hmcjio ot 40 ao 
70; coAepacaHiie apoiviaTMHecKMX coeAWHeHMM no 
o&beiviy b MHTepBane npn6nn3HTejibHo ot 0 ao 
35, ot 0 ao 20,0, ot 0 ao 15, ot 0 ao 10% 
hjih MeHee, npii ycnoBMH, mto coAepwaHMe 
apoMaTHKM c 3 n 6onee tconbuaMM He 
npeBbiujaeT 0,16 o6.%; TeMnepaTypa cJjpaKi^Mn 
T-10 npuwepHO ot 190 ao 230 °C, TeMnepaTypa 
cfcpaiqMM T-50 npuwiepHO ot 220 ao 280°C m 
TeMnepaTypa qbpaiajMM T-90 npuMepno ot 260 
AO 340°C, TeMnepaTypa tomkh noMyTHeHMH 
OKono -10, -28 unu -32°C (nnn Ha 6°C Bbiiue 

AeCflTM npOUeHTOB MMHMManbHOM 06blHHOM 

TeMnepaTypu); 6yH3eHOBCKan naMMHapHaa 
CKopocTb ropeHMfl no MeHbiuefl Mepe 35, 36, 37, 
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48 
cm/c, CKpbiTaa TennoTa napoo6pa30BaHkm no 
MeHbiuefi Mepe 198, 209, 221, 233, 244, 256, 
267, 279 kAjk/kt (85, 90, 100, 105, 110, 115, 
120 5TEA£); B03MO>KHbi 3HaHeHMfl TennoTBopHOM 
cnoco6HocTn MeHee 43, 42, 41, 40, 39, 38, 37 

Kfl)K/Kr. 

npHMep 53 

flH3enbHoe TonnnBo c hm3kom aMMcaieM, 
BicnioMajoiMee: bo3mo>kho ynyniuaiomee ropeHne 
KonumecTBO cnC-coeAHHeHMn; bo3Mo>kho, 
ynymuaioinee ropeHne KonwMecTBo coeAMHeHMH 
MeTanna; A^seribHoe AononHMTenbHoe TonnMBo; 
yKa3aHHoe TonnnBo oTJivmaeTCfl TeM, hto MMeeT 
MaKCMManbHyio KOHi^eHTpai^wio cepbi He Bbiiue 
1100, 800, 440, 300, 250, 200, 150, 100, 50, 
10, 5 m/ih.h. (ppm) win He coAep>KMT cepbi; 
nnoTHOCTb 800, 805, 810, 814, 815, 839, 840 
ki7m 3 h/im Bbiiue; Bfl3KOCTb npn 40 °C 1,8, 2,4, 
2,5 cCt nnn HMwe; ijeTaHOBbiM HHfleKC 46,2, 
51,2, 52,1, 53,5, 57,5, 57,8 win Bbnue; 
coAepxaHwe apoMaTMKM 27,1, 2,45, 14,5, 1,1, 
21,6% 06. unu Huxe, npn ycnoBnn, mto 
coAep)KaHMe apoMaTMMecKMX coeAMHeHMfi c 
TpeMfl n 6onee KonbijaMM cocTaBnaeT 0,16, 0,02 
unu MeHee; qbpaiojuFi neperoHKn, we 
npeAnoHTMTe/ibHa HananbHafl TOHKa KMneHMH 
(°C) B MHTepBane ot 188,5, 213, 153, 215, 
195, MeHee neM 180, a TeMnepaTypbi c^paiqMM 
T-10 B MHTepBane ot 221, 215,5, 198, 227, 
210, TeMnepaTypbi cf)paKuun T-50 b MHTepBane 
ot 272,5, 247,5, 249, 227, TeMnepaTypbi 
<$paiqnn T-90 b MHTepBane ot 321, 272,5, 



npeAnoHTMTenbHO MeHee neM 285, 336, 271, 
273, m KOHe^Hbie TeMnepaTypbi KvineHUfl b 
MHTepBane ot 348,5, 299, 360, 285, 300°C; 
TOHica noMyTHeHMn -10, -28, -32 °C; CFPP -11, 

5 -34°C; TennoTBopnan cnoco6*HocTb 42,8, 43,3 
unM HM)Ke Mfl>K/Kr; 6yH3eHOBCKan naMMHapHaa 
CKopocTb ropeHMn no Menbiuefl Mepe 37, 40, 42, 
45, 47 cm/c unM Bbiuie (unM MHane, MMeiou^ee 
CKopocTb ropeHM^ Bbiiue, neM 6aaoBoe o6biHHoe 
unM c M3MeHeHHOM qbopMynoM A^3©^bHoe 

10 TonnMBo); b kotopom CKpuTa« TennoTa 
McnapeHMfl npe&biiuaeT 186, 198, 209, 221, 233, 
244, 256, 267, 279, 291, 302 i^k/kt (80, 85, 
90, 95, 100, 105, 110, 115, 120, 125, 130 
ETE/cf)). 

npuMep 54 

15 flM3enbHoe TonnMBo M3MeHeHHoro cocTaBa, 
BKnionaioi^ee: AH3enbHyra KOMno3ML^Mio 
M3MeHeHHoro cocTaBa c hm3koC^ 3MMccMeR, rAe 
API M3MeH*ieTca ot 41,1 ao 45,4, coAepxcaHMe 
cepbi He npeBbiiuaeT 10 MnH.H. (ppm) Mac, unM 
we cepa OTcyTCTByeT, bo3mo>kho OTcyTCTByeT 
a30T, coAepwaHMe apoMaTMKM 20, 15, 10, 5,0% 
06. MnM MeHee, coAepwaHMe napaHMTpoaHMnMHa 
0,02 06. % MnM MeHee, MnM we nHA 
OTcyTCTByeT; MMHMManbHbitf L\eTaHOBbi« mhackc 
35, 38, 39, 40, 42, 43, 45, 47, 50, 55, 

25 HananbHaa TeMnepaTypa KMneHM« OKono 102, 
129, 149, 160, 174, 185, 196°C (215, 265, 
300, 320, 345, 365, 385°F) MnM Bbiiue, qbpaiqMfl 
95% 285, 174, 160, 146°C (545, 525, 500, 
475 °F) MnM 6onee; ynymuaioi^ee ropeHMe 

3Q KonMHecTBo MapraHi^a MnM Apyroro coeAMHeHMfl 
MeTanna; bo3mo>kho CflC-coeAMHeHMe. 
npMMep 55 

>KMAKoe TonnMBo, BKmonaioii^ee: 
pacTBopMMoe b TonnMBe CnC-coeAMHeHMe (0,01 
5,0% Mac. KMcnopoAa; 6onee 

35 npeAnoHTMTenbHO ot 0,5 ao 2,5%); no MeHbiueM 
Mepe oaho coAepwamee MapraHeu coeAMHeHne, 
npM era coAep>KaHMM ot 0,0003 ao 0,74 r/n 
(0,001 ao 2,8 r/ran) (npeAnoHTMTenbHO ot 
0,017 r/n (0,065 ao 1,0 r/ran), 6onee 
npeAnoHTMTenbHO ot 0,026 ao 0,13 r/n (0,1 ao 

40 0,5 r/ran); A^3enbHoe AononHMTenbHoe 
TonnMBo; yica3aHHoe TonnMBo OTnMHaeTCfl TeM, 
hto MMeeT coAepwaHMe cepw He Bbitue seM 250, 
100, 50, 5 MnH.H. (ppm) MnM He coAepwMT 
cepbi; nnoTHOCTb b MHTepBane ot 880 ao 800 

45 Kr/M 3 ; BHSKOCTb b MHTepBane ot 2,5 ao 1,0 
cCt npM 40°C; L^eTaHOBbiM MHAeKC ot 40 ao 60; 
coAepwaHMe apoMaTMKM npM6nM3MTenbHO ot 0 
AO 20,0% 06. (npMHeM apoMaTMMecKMe 
coeAMHeHMfi c TpeMfl m 6onee Konbi^aMM He 
npeBbiiuaroT 0,16 % 06.); TeMnepaTypa cfjpaKi^wn 

50 T-10 npMMepHO ot 190 ao 230 °C, TeMnepaTypa 
0paKi4MM T-50 npMMepHO ot 220 ao 280 °C m 
4>paKL\MM T-90 npMMepHO ot 260 ao 340°C; 
TeMnepaTypa tohkm noMyTHeHMfl -10, -28 MnM 
-32°C; 6yH3eHOBCKan naMMHapHan CKopocTb 

55 ropeHMfl no MeHbiueM Mepe 34 cm/c MnM 6onee, 
cKpbiTaa TennoTa McnapeHMR no MeHbiueM Mepe 
221 Kflw/Kr (95 5TE/ct>) nnn 6onee. 
npMMep 56 

>KMAKoe TonnMBo, BKntonaioinee flMK npM 
0,01 - 5,0% Mac. KMcnopoAa (6onee 
60 npeAnoHTMTenbHO ot 0,5 ao 2,5%), no MeHbiueM 
Mepe oaho coAepxcamee MapraHeLj coeAMHeHMe 
MeTanna, npM coAepwaHMM ot 0,0003 ao 0,74 
r/n (0,001 ao 2,8 r/ran) (npeAnoHTMTenbHO ot 
0,017 ao 0,26 r/n) ( 0,065 ao 1,0 r/ran), 
6onee npeAnoHTMTenbHO ot 0,03 ao 0,53 r/n 
(0,1 ao 0,5 r/ran), m ocHOBy - AH3enbHoe 
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AonoJiHHTenbHoe TonnnBO, r,qe 

KOM6nHHpoBaHHoe TonnnBO omnHaeTCH TeM, 
hto MMeeT HHTepBan nnoTHOCTH npnMepno ot 
820 ao 800 Kr/M 3 (°AP1 npMMepHO ot 41,1 ao 
45,4), coAepxaHne cepw, He npeBbiwarcmee 10 
mjih.m. (ppm) Mac. (bo3Mokho OTcyTCTBkie cepbi 
m a30Ta), OTcyTCTBue a30Ta, n coAepx<anne 
apowiaTHKM ot 0 ao 20% o6\ , II HA 0,02 % 06. 
win MeHee, ijeTaHOBbin" MHAeKC 6onee 45, 
HaManbHaa TeMnepaTypa KnneHna otcono 185°C 
(365°F), 95% cJjpaKijnn - b nHTepBane ot 238 ao 
282 (ot 460 ao 540°F); 6yH3eHOBCKaa 
nawiHHapHan CKopocTb ropeHna no MeHbiuen 
Mepe 36 cm/c, acpbiTaa TeruiOTa ncnapeHna no 
MeHbiuen Mepe 233 Kflac/Kr (100 ETE/cfc). 
FlpuMep 57 

CocTaB AM3enbHoro TonnkiBa, npnBeAeHHbin 
Bbiiue, BKnioMaiomnn Ao6aBKy, 

perynnpyrcujyio/cHnwaioiuyio KonumecTBO 
OTnoweHnn b KaMepe CTopaHna, n bo3mo>kho 
Ao6aBKy, perynnpyiomyio omoweHna b 
HH>K6KT0pe n bo bxoahom KnanaHe, 
Ae3aKTHBaTop MeTanna nnn aHTnoKcnAam-. 

KomjeHTpaL^M MeTanna b BHAe aneMeHTa b 
AH3enbHbix/AncTMnn«THbix TonnnBax BKniOMaioT 
BenuMMHbi, paBHbie win npeBbituatomne 0,004, 
0,008, 0,017, 0,033, 0,066, 0,073, 0,1, 
0,13, 0,17, 0,20, 0,23, 0,26, 0,30, 0,33, 
0,37, 0,40, 0,43, 0,50, 0,53, 0,56, 0,59, 
0^63, 0,66, 0,69, 0,73, 0,76 r/n (0,015625, 
0,031125, 0,0625, 0,125, 0,25, 0,175, 0,375, 
0,50, 0,625, 0,75, 0,875, 1,0, 1,125, 1,25, 
1,375, 1,5, 1,625, 1,874, 2,0, 2,125, 2,25, 
2,375, 2,5, 2,625, 2,75, 2,875 r 
aneMeHTapHoro MeTanna/ran). flonyciraioTCfl 
6onee BbicoKne npeAenw. >KenaTenbHbin 
MHTepBan BKnioqaeT sHaneHwi ot 0,0003 ao 
npuMepHO 0,40 r MeT./n (ot npuMepHO 0,001 ao 
npuMepHo 1,50 r aneMem", MeTanna/ran). 
flpyrne wenaTenbHbie MHTepBanw BKnioMaiOT 
3HaneHHfl ot 0,0003 ao 0,13 r/n (ot npuMepHo 
0,001 ao npuMepHo 0,50 r sneMeHT, 
MeTanna/ran KOMnosni^nn). Bo3MO>KHbi TaiOKe 
6onee HH3Kne npeAenbi KOHi^eHTpaLjnn ot 
0,0003 ao 0,07 r/n (ot 0,001 ao npuMepHo 
0,25 r/ran). flonycTHMbi TaiOKe npeAenbi Bbiuje 
neM 0,017 r/n (0,0625 r sneMeHT, 
MeTanna/ran). Macro KOHi4eHTpai4MM MapraHua 
Aon>KHbi npeBbicMTb 0,004, 0,008, 0,017, 0,025, 
0,033, 0,04, 0,058 win 0,066 r/n (1/64, 
1/32, 1/16, 3/32, 1/8, 5/32, 7/32 win 1/4 r 
aneMeHT, MeTanna/ran) nepeA TeM, KaK 6yAeT 
AocTumyTO 3aMeTHoe ynyMiueHne 

3KOHOMHHHOCTH TOnnMBa H MOU4HOCTH. 

FlpeAnonaraioTCJi nHTepBanbi KOHijeHTpaLjnn 
aneMeHTa Bbiiue 3,0, 3,5, 4,0, 5,0, 7,0, 8,0, 
10,0 r win 6onee. 

KaK oTMeneHO Bbiiue, MeM oonbiue 
KOHueHTpaL^nM O2, C0Aep>Kau4erocfl b TonnnBHon 
KOMnOSML^MH c cnC-coeAnHeHi/iHMn, TeM Bbiiue 
AonycTMMbie KOHi^eHTpai^MM MeTanna b BHAe 
aneMeHTa. TaiOKe n b cnyMae 6onee Tawenbix 

TOnnHBHblX KOMn03ML4HM, KOTOpbie AaJOT 

ynyHiueHHbie CKOpoc™ cropaHna n/win 
CHn>KeHne TeMnepaTypbi cropaHna, 
KOHi^eHTpai^nn MapraHqa MoryT 6biTb 
yBennneHbi. 

HMeeT MecTo cnHeprn3M, AononHHiOLunn 
ncnonb30BaHne cnC-coeAnHeHnn* n 
aneMeHTapHoro MeTanna, oco6eHHO npn 
CHUKeHMM TeMnepaTypbi T-90. KoHeMHbin cocraB 
KOMno3ni_|MH 6yAeT onpeAenaTbcn pa3nnMneM 
cneL^nct)HKaL;nCi Tonnnsa, ycnoBnn pa6oTbi, 
OKonornMecKMX Tpe6oBaHnn n cucTeM cropaHna. 

B npaicrnKe AaHHoro n3o6peTeHM« 



wenaTenbHO L^eTaHOBoe qncno nopflAKa 30, 32, 
34, 36, 38, 40, 42, 44, 46, 48, 50. 
npeAnoMTKTenbHO ueTaHOBoe nucno nop^AKa 
40, 42, 44, 46, 48, 50, 52, 54 win Bbiwe, 
oco6eHHO b TonnnBax c hh3khm coAep>KaHneM 

5 cepbi No 1-D n No 2-D. OnTMManbHoe 
L^eTaHOBoe nncno b npaianKe AaHHoro 
n3o6peTeHHfl npeBbiiuaeT 48, 50, 52, 54, 56, 
58. B ynyMiueHHbix AH3enbHbix TonnnBax 
M3MeHeHHoro cocTaBa npeAnonaraioTCH 
i^eTaHOBbie nucna Bbiiue 50, 55, 60, 65, 70, 75, 
80. npn ncnonb30BaHnn AnaenbHbix TonnuB 
Map km No D-1 h No D-2 c HH3KMM coAepwaHweM 
cepbi MMHUManbHa^ BennnnHa i^eTaHOBoro 
MHAeKca 3aBMCMT ot KonnnecTBa apoMaTMHecKnx 
KOMnoHeHTOB, KOTopoe He Aon>KHo npeBbiiuaTb 

75 40, 35, 30, 27, 25, 22, 20 npoi^eHTOB (npn 
U3MepeHHH no ASTM D 976); win coAep>KaHne 
apoMaTMKki He npeBbiiuaeT 35% no 06-beMy (npn 
M3MepeHMH no ASTM D 1319). 

OTMeMeHO, mto npaKTMKa ncnonb30BaHMfl 
AM3enbHoro TonnwBa Ha ocHOBe CflC o6bNHO 

20 ynyniuaeT KanecTBO noA^Knra, hto b cboio 
OMepeAb nonoxnTenbHO Bnn^eT Ha xonoAHbiin 
3anycK, nporpeB, paBHOMepHOCTb ropeHna, 
ycKopeHne, o6pa30BaHne oTnoKeHnCi npn 
xonocTOM pe>KHMe n Manwx Harpy3Kax n 
nnoTHOCTb BbixnonHbix ra30B. 

25 npnMep 58 

KoMno3ni^n«, BKnioMaioinaH A^senbHoe 
TonnnBO, yAOBneTBopfliou^ee cneL\nc|MKaqnflM 
ASTM 975 (nnn ymwoe TonnnBo, aBnaunoHHoe 
Typ6nHHoe TonnnBo, nnn ra3ofinb), 

30 ynymuaK)LL\ee cropaHne KonnMecTBO 
AHMeTnnKap6oH3Ta unM TeTpa3TnneHrnnKonfl n 
coeAHHeHne 

L\MKnoneHTaAneHnnMapraHeuTpMKap6oHnn, c 
KOHL^eHTpauneC^ b nHTepBane npuMepHo ot 
0,0003 ao 0,66 r Mn/n (0,001 ao 2,5 r Mn Ha 
35 rannoH); npn stom cropaHne nonyMeHHoro 
TonnuBa AaeT ynyHiueHHbivi TepMMMecKMfi K.n.A- 
n/nnn SKOHOMkNHocTb TonnuBa n cooTBeTCTByeT 
MMHMManbHbiM TeMnepaTypaM BcnbiLUKM. 
ripnMep 59 

CocTaB AH3enbHoro TonnuBa No 2, 

40 BKntonaioiUMfi (b He6onbiuoM KonnnecTBe) 
ynymuaioinee cropaHne KonnMecTBo 
AHMeTnnKap6oHaTa n L\MKnoMaTHHecKnw 
TpnKap6oHnn MapraHi^a n 3HaHHTenbHoe 
KonnnecTBo 6a30Boro AH3enbHoro TonnuBa TaK, 
hto nonyneHHoe TonnnBo nMeeT i^eTaHOBoe 

45 nucno ot 42 ao 50 (npeAHOHTMTenbHO 
cyu^ecTBeHHo Bbiiue), coAep)KaHne apoMaTnKH 
MeHee 28 o6"beMHbix npoi^eHTOB 
(npeAnoHTMTenbHo MeHee 20%, 6onee 
npeAHOHTMTenbHO 15%, Han6onee 

50 npeAnoMTMTenbHO MeHee 10%), TeMneparypy 
T-90 ot 293 AO 316°C (ot 560 AO 600°F) 
(6onee npeAnoMTMTenbHO MeHee 282, 271, 
260 °C) (540, 520, 500°F) unn HM>Ke, 
coAepxaHne cepw ot 0,08 ao 0,12% Mac. 
(6onee npeAnoMTMTenbHO 0,05 nnn oTcyTCTBne 

55 cepbi), nnoTHOCTb ot 865 ao 840 Kr/M 3 win HM>Ke 
(B °API ot 32 ao 37, 6onee npeAnoMTnTenbHO 
eu\e Bbiiue), n MHHHManbHyio TeMnepaTypy 
BcnbiLUKM OKono 54 °C (130°F) (bo3mo>kho, 
nonyneHHyio npn ncnonb30BaHHM 

60 AononHMTenbHoro pacrrBopnTena nnn conn). 
npnMep 60 

CocTas A^enbHoro TonnuBa No 1, 
coAep)KaiMnn MeHbiuyio nacTb ynyMLuaioinero 
cropaHne KonnnecTBa AnweTnnKap6oHaTa n 
quiKnoMaTMHecKoro TpnKap6oHnna MapraHi^a n 
oonbwyio MacTb 6a30Boro AM3enbHoro TonnnBa 
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Tate, MTo6bJ nojiy^eHHoe b pe3ynbTaTe topuimbo 
MMeno L^eTaHOBoe hmcho ot 48 ao 54 
(npeAnoMTMTenbHo cymecTBeHHo Bbiwe), 
coAep?KaHMe apoMaTMKM 10% m/im MeHee no 
o6"beMy, TeMnepaTypy T-90 ot 232 ao 271 °C 
(ot 460 ao 520°F) (6onee n pe An omtm Te n bh o 
MeHee 218°C (425°F) mjim Hkixce), coAepwaHMe 
cepw ot 0,08 ao 0,12% Mac. (6ojiee 
npeAnoHiw&nbHO MeHee 0,05% Mac), 
nnoTHOCTb ot 825 ao 806 kt/m 3 win HMwe 
(b °API ot 40 ao 44, 6onee npeAnoMTMTenbHO 
Bbiiue), n MUHUManbHyto TeMnepaTypy BcnwwKM 
okojio 49°C(120°F). 

B npaicrnKe AaHHoro M3o6peTeHHH MoryT 
6biTb ncnonb30BaHbJ npoMOTOpbi 

BoennaMeHeHMfl, w hah b nfly an bHo m/mjim a 
coMeTaHun c cnC-coeAHHeHMflMM, oco6eHHo b 
TonnnBax, KOTopwe Hy>KAaioTcn b 6onee 
bwcokmx TeMnepaTypax BocnnaMeHeHnfl, mto 
yBannwwBaeT nepnoA BoennaMeHeHMfl. 

npnMep 61 

fln3enbHoe TonnviBO MapKM No 2 c hm3kom 
3Mnccnew, HMeiou^ee MMHMManbHoe LjeTaHOBoe 
mmcjio 52, MaKCHManbHoe coflep>KaHMe cepw b 
TonnnBe 350 mjih.h. (ppm) (6onee 
npeAnoMTMTenbHO MeHee neM 0,05% Mac), 
coAepwaHwe apoMaTMKM MeHee 30% 06. (6onee 
npeAnoMTMTenbHO MeHee 15%), ynyMLuaioii^ee 
cropaHne KonnMecTBo AHMeTMJiKap6oHaTa m 
ynynujaioinee cropaHne KO/innecTBO 
i^MKnoMaTMMecKoro TpnKap6oHnribHoro 
coeAMHeHua MapraHi^a. 

npMMep 62 

fln3eribHoe ToruiMBO c hm3kom aMnccnen, 
HMeKDinee MHHMManw-ioe ijeTaHOBoe hmcjio 52, 
MaKCHManbHoe coAepwaHMe cepw b ToruiMBe 
MeHee 100 mjih.h. (ppm), C0Aep>KaHne 
apoMaTkiKvi okojio 12%, TeMnepaTypy T-90 
246 °C (475°F), 6poMHoe hmcjio 0,10, 
ynymuaiomee cropaHne KonnnecTBo 
AH MeTHfi Kap6oHaTa , na)ou\ee KOJinnecTBO 
KMCJiopoAa b MHTepBane ot 0,5 ao 4,0% Mac, n 
ynymuajou^ee cropaHne Ko/iHMecTBO 
UMKnoMaTMHecKoro TpwKap6oHnnbHoro 
coeAMHeHMJi MapraHi^a. 

flrifl AH3eribHbix toitjimb, KOTopbie He 
coAep)KaT AenpeccopHofi npMcaAKM, 
CHMwaiometf TeMnepaTypy noTepn TeKynecTM, 
TeMnepaTypa noTepn TeKyMecTM o6whho Ha 3°C 
(5°F) - 15°C (25°F) HMxe TeMnepaTypbi 
noMyTHeHHfl. 

B npaKTUKe AaHHoro n3o6peTeHM« 
npeAnoMTMTeribHbi MMHMManbHwe TeMnepaTypw 
BcnbiiUKM okojio 38°C Ana AH3enbHoro TonriMBa 
MapKH No 1-D m 52°C Ana MapoK 2-D n 4-D. 
OAHara b npaKTMKe AaHHoro M3o6peTeHHfi 
BQ3M0>KHbi TeMnepaTypbi BcnwwKM 3a 
npeAenaMM stmx TeMnepaTyp. 

B npaKTUKe AaHHoro H3o6peTeHMH 
AonycTHMo coAepwaHHe cepw nop«AKa 500 
nacre m Ha mmjijimoh, oahsko npeAnoMTMTeribHee 
6onee HM3Kne KOHi^eHTpaujMM. Han6onee 
npeAnoMTHTeribHbiMM HBJiaioTCfl KOHU,eHTpaL\nn 
nop^AKa 50 mjih. h. mjim Menee. 
npeAnoMTMTenbHO TaiOKe npou,eHTHoe 
coAepacaHkie cepbi no Macce nop^AKa 0,05% hum 
HH>Ke. B MapKax ToruiMBa c hm3kmm 
coAepKaHkieM cepw 1-D m 2-D Tpe6yK)TCfl 
koh LjeHTpa 14M m cepw nop«AKa 0,05% nnn HMwe. 

B npaKTUKe AaHHoro n3o6peTeHMfl ocTaTOK 
ymepoAa, o6napy>KeHHbifi b 10% ocraTKe nocne 
neperoHKM, b Mac npoLjeHTax, He AonweH, iok 
npasuno, npesbiiuaTb 0,15 b TonnnBax No 1-D n 
0,35 b TonnnBax No 2-D. OAHaKO 6onee 



npeAnoMTkiTeribHW 6onee HM3Kne MaccoBwe 

KOHI48HTpai4MM. 

B npaKTUKe AaHHoro M3o6peTeHki« 
MaKCMMaribHwi^ msccobw^ npoqeHT 3onw no 
ASTM D 482 cocTaBrmeT 0,01%, 3a 
5 MCKnioMeHHeM MapKM No 4-D, rAe 3Ta BeriHHHHa 
cocTaanneT 0,10%. DpeAnoHTHTeribHW 6onee 
HH3Kne coAep>KaHMfl 3onw. OAHaKO 6onee 
HH3KM8 TeMnepaTypbi cropaHMfl b npeATiaraeMOM 
M3o6peTeHnn cM^rMaioT npo6jieMw, cBfl3aHHbie 

1Q C 30J10ft\ 

B A^CTMJuiqTHbix TonnnBax npeAnonaraioTcw 
AO 6a b km, BKnjoMaioii^Me Ao6aBKy, ynyMiua rainy 10 
KanecTBO 3a)KMraHMfl, HHrM6MTopw OKMcneHMq, 

6MOL\MAW, npOTMBOKOpp03MOHHWe AOSaBKM, 

Ae3aKTMBaTopw MeTanna, AenpeccopHwe 
15 Ao6aBKM, Ae3MynbraTopw, AbiMonoAaannioiAMe 
Ao6aBKM, ASTepreHTbi/AHcnepraTopw, Ao6aBKM, 
noBwiuaiou^Me npoBOAMMocTb, KpacnTeriM, 
npoTMBOo6jieAMHMTeribHwe Ao6aBKM m ao63Bkm, 
no3BOJiHK)L^Me CHM3MTb m/mtim peryriMpoBaTb 
o6pa3oaaHne OT/ioweHMfi b ABMraTene, BKnioMafl 
20 MH>KeKTop ToruiMBa, KaMepy cropaHMJi m 
BcacwBaK>mnfl KJianaH. 

OAHaKO MMeeTcn oco6oe Mcno/iHeHne, b 

KOTODOM MCnOJlb3yK)T Ao6aBKM, 

npeAOTBpai^aK)i4ne o6pa30BaHMe oTjioxeHMM b 
KaMepe cropaHUfi, oco6eHHO Ao6aBKM, KOTopwe 
25 yMeHbtuaiOT KOJiMMecTBO cymecTByioLUMX B 
KaMepe cropaHH^ OT/io>KeHMM. ripeAnonaraeTCfl, 

HTO HeKOTOpwe BJlMfllOU4Me Ha OTJ10>KeHM« 

Ao6aBKM, KOTopbie perynwpyioT oT/iojKeHWfl b 
MH>KeKTope m BcacwBaioi^eM KnanaHe, MoryT 

3Q 6wTb BpeAHw Ann pery/iMpOBaHMfl mtim 
CHMxeHMfl OTJio>KeHHM b KaMepe cropaHMfl M, 
T3KMM o6pa30M, «BJiflK)TCfl He>KenaTeribHWMM. 

ripeAycMOTpeHW Ao6aBKM, noAaB/i«ioii|Me 
o6pa30BaHMe AbiMa, BicnioMaiou^Me 
opraHMHecKne coeAHHeHkia GapMfl, b M3CTHoctm 

35 HaHeceHHwe Ha Kap6onaT 6apMfl cy/ibqboHaTW 
6apnfl, N-cyjibcfiMHmiaHM/iMHbi n Apyrvie. 

flpMMepw Ao6asoK k A^seribHOMy ToruiMBy 
no K/iaccaM m qbyHKqM«M npMBeAeHW b Ta6rikme 
1 . KaK m b cnynae jiio6om cMCTeMW, rAe Mo>KeT 
Mcno/ib30BaTbcn 6onbiuoe KO/iMMecTBo AoSaBOK, 

40 cneAyeT npnHATb Mepw, hto6w M36e>KaTb 

HeCOBMeCTMMOCTM AOGaBOK M MX HeO>KMAaHHblX 

B3aMMOAeMCTBMM, KOTopwe MoryT npOM3BeCTM 
He>KejiaTeribHbie 34>4)eKTbi Ha TonnnBO. 

CBOMCTBawM TonjiMBa, KOTopwe HaM6onee 

HaCTO aCCOL^MMpyHDTCfl C B03AeMCTBMeM na 
3MMCCMK) BWXJlOna, RBJlfllOTCH COflep>KaHMe 

apOMaTMHecKMx coeAMHeHMM, jieTyHecTb, 

nnOTHOCTb, Bfl3KOCTb, t^eTaHOBoe MMCJIO M 

npMcyTCTBMe cnei^MqbMMecKMx aneMeHTOB 
(HanpMMep, BOAopoAa m cepw). YseriMHeHMe 
50 coAepwaHMfl apoMaTMKM BW3WBaeT yBeriMHeHMe 
o6pa30BaHM« TBepAwx nacTMi^ (oco6eHHO 

paCTBOpMMWX OpraHMMeCKMX MaCTMq) M 3MMCCMM 

ymeBOAopoAOB (YB). 

OAHaKO nyTeM noBwiueHMfl ckopoctm 
ropeHMfl m/mjim cHM>KeHMH TeMnepaTypbi 

55 cropaHMH npo6neMa, co3AaBaeMaw npMDOAOM 
T«>Kenwx yrneBOAopoAHbix KOMnoHeHTOB, to 
ecTb apoMaTMKM m t.A-, cyiAecTBeHHO 
CMwrMaeTCfl. TaK, oco6eHHo npeAnonaraeTca, 
mto apoMaTMHecKMe coeAMHeHMM, oneq^MHW, 
6eH30Ji, 6yTaAMeH, c{)opManbAerMA. 

so aqeTanbAerMA, ah- m TpMapoMaTMHecKMe 
coeAMHeHMM m t. A- Tenepb MoryT 6biTb 

BKJllOHeHbl B HeKOTOpWX KOJ1 MM eCT B3X , KOTOpbie 
CePiMaC CHMTaiOTCfl pklCKOBaHHWMM B OTHOLUeHMM 

oKpy>KaioLi^eM cpeAbi. 

CHM>KeHMe 3mmccmm ymeBOAopoAOB M3 
AM3en« flBJiHeTCfl oco6om 3aAaHeM, TaK ksk 
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3aFIBMTeJ1b He MO>K6T npeAHOJlOXHTb, MTO 

cneunarwcTbi nojiHOCTbio oco3HaioT 

4)0T0XHMMMeCKyK) aKTHBHOCTb fl,H3eJ"lbH0M YB 
3MHCCMM. 

BbicoKMe TeMnepaTypw neperoHKH 
KOMnoHeHTOB c hh3kmm flaB/ieHneM napa 
(Hanpniviep, TeMnepaTypw T-50 m T-90) o6bNHO 
npuBOA^T k 6ojiee BbicoKOM smmccmm nacTMLi,, 

XOTfl npH THflUMHblX M3MeHeHMHX B COflepKaHMH 

apoMaTHKn m neTyMecTH 3c{x{)eKT jieTyHecTM 
MacTO 6biBaeT He6o/ibUJMM. flnoTHOcTb TorinMBa, 
Bfl3KOCTb, L\eTaHOBoe Hucno m coflep>KaHMe 
BOAopofla o6biMHO KoppennpyjoT c neTynecTbto m 
coflepxaHneM apoMaTMKM. 

Bbino o6Hapy>KeHO Taiwe, mto wenaTejibHo 
coxpaHATb noKanbHoe cooTHomeHMe 
ymepoA^KMcnopofl HMwe 0,5 b KanecTBe 
acfx^eKTMBHoro cpeACTBa AonoJiHMTenbHoro 

KOHTpOJlFI 3MMCCMH HaCTWLJ. 

B HacToaiMee Bpewin cnnTaioT, hto 
MopyxpMauy\9\ AH3ejibHoro ToruiMBa o6bNHO He 
BJinfleT Ha 3MnccnK) NO x h CO. B pe3ynbTaTe 
ynyMiueHHbix CKopocTetf ropeHM* m cHMweHHbix 
TeMnepaTyp cropaHun mowho nonyMHTb 
3HaMHTenbHbie cHMxeHMH smmccmm KaK NO x , 
TaK h CO. 3to eu\e oamh cymecTBeHHbifi otxoa 
ot npeAiuecTByraiMero cocTOHHun Bonpoca. 

npMMep 63 

ABTOMo6nnbHbie 6eH3MHbi, npeAnaraeMbie b 
H3o6peTeHHH 3aflBMTejm, BKnioMafOT o6bMHbie 
HesTunnpoBaHHbie 6eH3MHbi, HesTMJiMpOBaHHbie 
6eH3MHbi MSMeHeHHoro cocTaBa, BKJiKwafl 
yAOBJieTBOpfnounne Tpe6oBaHMHM Aicra MucToro 
Bo3Ayxa CUJA 211 (K), TonnuBa c hm3kom 
ynpyrocTbfo napa, c hm3kmm co a© pwa h He m cepbi 
mtim He cx)Aep>Kau4ne cepbi, HM3KOOiaaHOBbie, 
cpeAHeoKTaHOBbie, BbicoKooiaaHOBbie 6eH3MHbi, 

6eH3MHbl C BblCOKOM CTn H/HJ1M CKOpOCTbK) 

ropeHHn, c npeABapHTeribHbiM pacnbiJieHMeM, 
HcnapeHHeM, 6eH3HHbi c m H>Ke kto pH bi m 
ncnapeHnewi m T.n. m/mjim JiK>6bie 6eH3MHbi, 
yAOBJieTBopnHDii^Me ASTM m/mjim ApyrMM 
peryjinpyK)Li4MM CTaHAapTaM , cyujecTBytoujHM m 
6yAyiAHM, a Taiwe mx coMeTaHMfl. 
ripMMep 64 

Cnoco6 npMMepa 63, CHMacaioiUMM 
KOHL4eHTpai4nn noTeHL^a/ibHo KaHLjeporeHHbix 
scpMpoB b aTMOccf)epe; yKa3aHHbiM cnocoS 
BKniOMaeT cropaHMe coAep>Kauj,ero MTB3 
TonnHBa b cxmeTaHHM c AonojiHMTejibHbiM 
CnC-coeAMHeHneM m, bo3mo>kho, c 
ynymuawiUHM cropaHMe MeTajincoAepwamMM 
coeAHHeHneiw. 

npMMep 65 

ynyHUjeHHbiM cocTaB TonnuBa, coAepwamero 
MTB3, BKnK)Ma»oi^MM: ymeBOAopoAHoe 6a30Boe 

TOnJlMBO C HM3KMM COA©P>KaHMeM Cepbl MJIM 6e3 

cepbi, MTB3, m, bosmowho, cnC-coeAMHeHMe, 
\AMe\ou\ee cKopocTb ropeHMH 6o/ibLue, newi y 
MTB3 (npeAHOHTHTe/ibHO Ha 20, 30, 40, 50, 60% 
v\n\A 6o/iee; npeAnoMTHTenbHO flMK); o6u^ee 
coAepwaHkie KHcnopOAa no Becy b stom 
TonnMBe He npeBbiiuaeT 3,7, 3,5, 3,0, 2,7, 
2,5, 2,25, 2,2, 2,0, 1,9, 1,8, 1,5, 1,2, 
1,1, 1,0, 0,8, 0,7, 0,5%; >KenaTenbHO 
y/rynwaioLnee CKopocTb ropeHMq (CQ 
KoriMMecTBO cxieAMHeHMfl MeTanna (MMT h/mjim 
corib Karikiw, n3BecTHa« KaK SparkAid, 
BbinycKaewiafl b npoAa>Ky Shell Chemical 
Corporation) n/nnn ynymuaioii^ee cropaHMe 
KoriMHecTBO coeAMHeHMfl MapraHLia; yKa3aHHoe 
Ton/iMBo AononHMTenbHo OTriMHaeTCfl TeM, mto 
MMeeT CTn, npeBbiLuaiomyio 309, 314, 326, 330, 
337 , 340 , 342 , 344 , 347 , 349, 351, 354 , 356, 
358 MriM Bbiiue Kfl>K/Kr (133, 135, 140, 142, 
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145, 146, 147, 148, 149, 150, 151, 152, 153, 
154 mtim Bbiiue ET3/0), m CP, npeBbiniaK>myio 
44 ( 46, 48, 50, 52 mtim 6o/iee cm/c; B03MO>KHa 
MaKCMMaribHafl TewinepaTypa T-90 nopnA^a 16 0. 
154, 149, 146°C (320, 310, 300, 295°F) mjim 
MeHee; B03Mo>KHa TeMnepaTypa T-50, paBHafl 
mtim npeBbiiijaioii^an 77, 79, 82, 85, 88, 91, 93°C 
(170, 175, 180, 185, 190, 195, 200°F). 
FlpMMep 66 

Cnoco6 yBeriMHeHMfl paSonero noTeHMMana, 

3KOHOMMMHOCTM TOrUlMBa, CHM>KeHMW 3MMCCMM 

npM cropaHMM ati« TpaHcnopTHoro cpeACTBa, 
pa6oTaK)iAero Ha o6bWHowi mjim ynyniueHHOM 
6eH3MHe, (B03MO>KHO, KMcnopoACOAep)KaLJ4eM), 
BKHKOHaKDii^M^: cHMKeHMe TewinepaTypbi wneHMfl 
6eH3MHa TaK, mto6u TeMnepaTypa KMneHMH 
qbpaKi^MM T-90 cocTaanflna He Bbiiue newi 160, 
157, 154, 152, 149, 146, 143, 138, 132 mjim 
127 °C (320, 315, 310, 305, 300, 295, 290, 
280, 270 mjim 260°F), mjim MeHee; npM 
OAHOBpewieHHOM B03pacT3HMM CTn TonriMBa no 
wieHbiueK wiepe ao 302, 314, 326, 337, 349, 
361, 372, 384, 395 Kfl>K/Kr (130, 135, 140, 
145, 150, 155, 160, 165, 170 BTE/cf)) (mjim no 
MeHbweR Mepe Ha 2% Bbiiue, Mewi y 
HeperynMpoBaHHoro TonriMBa); bo3mo>kho 
Ao6aB/ieHMe b cocTaB MMT ao 0,004 mjim 0,008 
r Mn/n (1/64 mjim 1/32 r Mn/ran); B03MO>KHbi 
CKopocTM ropeHMfl, npeBbiLiiaiou^Me 48, 49, 50, 
51, 52, 53 , 54 cm/c, rAe yKa3aHHoe Ton/iMBo 
MMeeT CTn m/mtim Cr 6ojibiue, HeM y 
HeperynMpoBaHHoro o6biMHoro mjim 
ynynojeHHoro 6eH3MHa, m, bo3mo>kho, 6onbiue, 
neM y Toro we HeperynMpoBaHHoro ToruiMBa, 
coAepxa^ero ot 1,0 ao 2,0, 1,5, 2,1, 2,7 mjim 
ot 2,0 ao 5,0% Mac. MTB3; OKMraHMe 
yKa3aHHoro cocTaBa b pa6oTaKDU^eM Ha 6eH3MHe 
TpaHcnopTHOM cpeACTBe; npM gtom 
SKOHOMMHHocTb TonriMBa yjiyHiuaeTCfl no 
cpaBHeHMK) c oahmm /iMUJb HeperyjiMpoBaHHbiM 
Ton/iMBOM, mjim HeperyjiMpoBaHHbiM 
AonojiHMTejibHbiM TonjiMBOM c MapraHi^eM, MJIM 

AOnOJlHMTeJlbHblM TOnJIMBOM C T3KOM we T-90 
npM OTCyTCTBMM yBeJlMMeHMfl CTfl, MJIM 

coA©P>KaiHMM MapraHei^ AonojiHMTejibHbiM 

TOnJIMBOM C TOM )Ke T-90 npM OTCyTCTBMM 

B03pacTaHMfl CTn (npeAnoMTMTeribHbie 
yBenMMeHMfl okohommmhoctm Ton/iMBa 
cocTaBJiatOT 0,5, 1,0, 1,5, 2,0, 2,5% mhm 6o/iee). 
npMMep 67 

06blHHblM mjim ynyHLueHHbiM COCTaB 
HeaTMJiMpoBaHHorp TonnMBa, BKJiiOHaioiUM^; 
coAepwaHMe cepbi MeHee neM 300, 250, 200, 
150, 100, 60, 50, 20, 10, 5 mjih.h. (ppm), 
mjim oTcyTCTBMe cepbi; KOHueHTpauMio 
apoMaTMnecKMX coeAMHeHMM (b cymecTBeHHO^ 
cTeneHM npM OTCyTCTBMM nojiMAAepHbix 
coeAMHeHMM) MeHee MeM 50, 45, 40, 35, 30, 
27, 25, 22, 20, 18, 16, 15, 12, 10, 9, 8, 7, 
6, 5, 4% 06. mjim MeHee, mjim we OTcyTCTBMe 
apoMaTMnecKMX coeAMHeHMfi; KOHueHTpauMK) 
ojie4)MHOB, He coAepwai^MX C4-C5, MeHee neM 
20, 15, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 
2, 1%, BtciiOHafl MHTepBan ot 3,0 ao 5,0% no 
06-beMy, mjim OTcyTCTBMe ojiec)DMHOB; 
KOHL^eHTpaL^Mto 6eH30Jia nop^AKa 0,2, 0,3, 0,4, 
0,5, 0,6, 0,7, 0,8, 0,9, 1,0% oo\ mjim MeHee, 
BKJiMDMafl KOMno3ML\MM, He coAepwamMe 
6eH30Jia; ynpyrocTb napos no PetfAy MeHee MeM 
83, 79, 76, 69, 62, 59, 55, 52, 48, 47,5, 
45, 41, 38 Kna (12,0, 11,5, 11,0, 10,0, 9,0, 
8,5, 8,0, 7,5, 7,0, 6,9, 6,5, 6,0, 5,5 dp/KB. 
Aiomm) m b MHTepBan ax ot 79 ao 83 Kna (ot 
11,5 ao 12,0 <J)/kb. AJOmm), mjim ot 45 ao 48 
Kna (ot 6,5 ao 6,9 cJ)/kb. a*omm); coAepwaHMe 
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KMcnopoAa ot 0,5 ao 5,0% una 3,7% Mac, ot 
0,6 ao 3.0 % Mac, ot 0,7 ao 2,7% Mac, ot 
1,8 ao 2,2 % Mac, KOTopoe ooecnenuBaeTCH 
MacTMMHo hjim noriHocTbMD no MeHbtuefi Mepe 
oahum CnC-coeAMHeHneM (npeAnoHTHTenbHo 
flMK); ynynwaioinee cropaHne KonnMecTBO no 
MeHbwew Mepe OAHoro coeAWHeHMfl MeTanna, 
BicniOHafl UHKHMMecKufl TpuKap6oHnn MapraHua, 
npw KOHL^eHTpamiM MapraHi^a ot 0,002 ao 0,1 
r/n (1/128 ao 3/8 r/ran) (npeAnoHTHTenbHo ot 
0,002 ao 0,03 r/n) (1/128 ao 1/8 r/ran) win 
*e AO 0,004, 0,008, 0,016, 0,032, 0,064, 
0,09 r/n (1/64, 1/32, 1/16, 1/8, 1/4, 3/8 
r/ran); no MeHbuiefi Mepe OAHy Ao6aBKy, 
ynyHwaioinyK) cropaHne n perynnpyK)myio 
o6pa30BaHne oTnoaceHntf, BbiSpaHHyio U3 p«Aa 
Ao6aBOK, perynwpyiomnx o6pa30BaHne 
OTnoweHHfi b KaMepe cropaHMH, b OTBepcTMH 
MHxeicropa TonnuBa win bo bxoahom tcnanaHe, 

HJlkl MX CMeCb; B03MOKHO, aHTHOKCHAaHT UnM 

Apyryto Ao6aBKy, npeACTaaneHHyto 3Aecb; 
yKa3aHHan KOMno3Mjnfl nMeeT nycKOByK) 
xapaiaepMCTHKy MeHee neM 1120, 960 
(npeAnoHTMTeribHO MeHee 930); B03M0>KHa 
TeMnepaTypa T-90, paBHaa una MeHbUJaa MeM 
177, 171, 166, 160, 154, 152, 149, 146 unu 
143 °C (350, 340, 330, 320, 310, 305, 300, 
295 nnn 290 °F); TeMnepaTypa T-50, paBHan 
Mnn npeBbiniaioiAa« 77, 79, 82, 88, 93 nnn 99°C 
(170, 175, 180, 190, 200 kinn 210°F); y 
KOToporo TeMnepaTypa T-10 cocTaBnaeT MeHee 
71, 60 unu 49°C (160, 140 MnM 120°F); 
cKpbiTafl TermoTa napoo6pa30BaHM« paBHa nnn 
6onee 302, 314, 326, 337, 342, 349, 351, 
354, 361, 372, 384 Kfl>K/Kr (130, 135, 140, 
143, 145, 147, 150, 151, 152, 155, 160, 165 
5TE/qb), Mnn oonee MeM 240, 251, 254 
KflWAM 3 (860, 900, 910 ETE7ran); 
MkiHkiManbHaa naMUHapHaa cKopocTb ropenna 
6yH3eHOBCKoro nnaMeHH cocTaanfleT 40, 43, 45, 
48, 49 , 50, 52, 53, 54, 55, 56, 58, 60 , 70, 
75, 80, 90 cm/c (npeAnoHTMTenbHO 45, 48, 50, 
60 cm/c unH 6onee); B03Mo>KHa MaKCHManbHaa 
TennoTBopHan cnoco6HocTb MeHee neM 44, 43, 
42, 41, 40, 39, 38, 37, 36 kRtk/kt. 

3aAaMeM EBnneTCfl ynynwHTb CKopocTb 
ropeHMR/TeMnepaTypbi cropaHwa nyTeM 
MOAHqbMKam^M T-90 n/nnn qbpaKijHM KOHeMHofi 
TeMnepaTypbi Ki/ineHMH npw neperoHKe, KaK 
yKa3aHO 3Aecb. 

3aAanew TaioKe HanfleTca AOCTkiweHne Toro, 
HTo6bi 6eH3MHbi 3aflBHTenfl, BKniOMafl 6eH3UHbi 
HSMeneHHoro cocTasa, MMenn nycKOByjo 
xapaicrepMCTkiKy, BbipawaeMyio qbopMynofi 
(1,5xT 10 )+(3xT5o)+ (T 9 o), MeHbiue neM 1370, 
1330, 1300, 1295, 1275, 1236, 1200, 1190, 
1180, 1170, 1160, 1155, 1150, 1140, 1130, 
1120, 1100, 1090, 1080, 1075, 1050, 1000, 
975, 960, 950, 945, 940, 935, 930, 925, 920, 
910, 900, 875, 850, 840, 825, 800 v\m MeHee. 
npeAnoHTHTenbHO, HTo6bi OAHOBpeMeHHO 
TeMnepaTypbi T-50 6binn paBHbi Mnn 
npeBbiiuanu 66, 68, 71, 74, 77, 79, 82, 85, 88, 
91 °C (150, 155, 160, 165, 170, 175, 180, 
185, 190, 195°F). npweMneMbifi MHTepBan T-50 
BKnjonaeT ot 88 ao 99°C (ot 190 ao 210°F). 
npeAnoHTMTenbHo TaioKe, mtoow qbpaKUHfl 
neperoHKM T-10 HMena TeMnepaTypy 71, 68, 66, 
63, 60, 57, 54 , 52, 49 , 46, 43, 41, 38, 37, 
36, 35, 34,4, 33,9, 33,3, 32,8, 32,2, 31,7, 
31,1, 30,6, 29,4, 26,7°C (160, 155, 150, 145, 
140, 135, 130, 125, 120, 115, 110, 105, 100, 
98, 96, 95, 94, 93, 92, 91, 90, 89, 88, 87, 85, 



80 °F), nnn MeHee. npneMneMbifi MHTepBan 
T-90 BKniOMaeT ot 138 ao 149°C (ot 280 ao 
300 o F ) 

flaHHoe H3o6peTeHne npeAnonaraeT 

5 ncnonb30BaHne mnpoKoro cneirrpa >khakvix 
TonnHB b KanecTse AononHMTenbHoro TonnuBa, 
BKHfcwaa TonnuBa aha ropenox, xwwie 
TonnHBa, neHHbie TonniiBa, ne(pjh ti HecfcTHHbie 
AUCTunnwTHbJe TonnuBa, m >KWAKne TonnHsa, 
OTBeqajoiMne cTaHAapTaM ASTM D 396, M/nnn 

10 TonnkiBO, KOTopoe npeAnonaraeTca k 
ncnonb30BaHM»o b paanunHbix mnax 
ooopyAOBaHMfl, ncnonb3yiomero cropaHue 
>KMAKoro TonnuBa, npw pa3nuHHbix 
KnuMaTHMecKnx n SKcnnyaTai^HOHHbix ycnoBHflx. 
HeorpaHHMMBa»oiAne npwMepbi BmnonaioT MapKM 

15 no ASTM c 1 no 5. 

MoAMctwxaLji/m TeMnepaTypbi KuneHnw 
ABnneTcq oco6biM HcnonHeHneM AaHHoro 
H3o6peTeHHfl, oco6eHHo ecnn b pe3ynbTaTe 
noBbiiuaiOTCfl 3HaMeHnn CTH n/nnn CF (cm. mom 

20 OAHOBpeMeHHO HaxoAfliMMecH Ha paccMOTpeHHH 
Me>KAyHapoAHbie 3a«BKM No PCT/US95/02691 n 
No PCT/US95/06758). 
npMMep 1 67 

>KnAKoe TonnnBO No 2 c KMHeMaTMMecKO^ 
B«3KOCTbio He MeHee MeM 1 ,9 h He 6onee neM 

25 3,4 mm 2 /c, M3MepeHHOM npw 40°C, MUHUManbHOM 
TeMnepaTypoti T-90 282°C, MaKCMManbHOM 
TeMnepaTypoM T-90 338°C, MaKCMManbHbiM 
C0Aep>KaHMeM cepu 0,05 Mac.%, 
MaKcuManbHbiM noKa3aTeneM no TecTy Ha 
MeAHOM nnacTMHKe No 3, ynyMuaioinnM 
cropaHne KonnnecTBOM cnC-coeAHHeHUfi 
(npeAnoMTMTenbHO flMK); m, bo3mo>kho, c 
Ao6aBKOM coeAHHeHUfl MeTanna; TeMnepaTypoii 
BcnbiLUKM 38 °C, CTFI no MeHbuiefi Mepe 209, 
221, 233, 244, 256, 267, 279, 302, 314 

35 Kfl>K/Kr (90, 95, 100, 105, 110. 115, 120, 
125, 130, 135 BTE/qb); yKa3aHHoe ToannBo 
MoweT coAepxaTb AononHHTenbHbiCi 
pacTBopnTenb n/nnn conb MeTanna. 
ripuMep 1 68 

>KMAKoe TonnnBO No 6 c KUHeMaTHHecKofi 
40 s«3KocTbio He MeHee MeM 15,0 m He 6onee MeM 
50,0 mm 2 /c, n3MepeHHoti npw 100°C c 
ncnonb30BaHneM ASTM D 445, h c 
ynyMiuaiounMM cropaHMe KonnnecTBOM 
CnC-coeAMHeHUfl, bo3mo>kho coeAHHeHun 
45 MeTanna. 

npHMep 1 69 

FlpuMepbi 167, 168, rAe KOHeMHaa 
TeMnepaTypbi KuneHun n/nnn TeMnepaTypa 
0paiqnn T-90 CHWKeHbi no MeHbiueM Mepe Ha 
30°C, npuMeHflfl MOAnqbuunpoBaHne 
50 TeMnepaTypbi KkineHkia; npn stom ynyMiuaioTCH 
CTn. 

ripuMep 1 70 

fleMCTBue ropenKM b neMM, ncnonb3yioi^eM 
>KHAKoe TonnMBO no ASTM, coAepwainee 
ynyMiuaioiAee cropaHne KonnMecTBo 

55 AHMeTnnKap6oHaTa m ynynujatoi^ee cropaHMe 
coeAMHeHne MeTanna, b kotopom 
npeAnonaraeMaa 3c})4)eKTHBHOCTb cropaHna b 
neMn B03pacTaeT b HHTepBane no MeHbiueM 
Mepe ot 1,0 ao 20,0%. 

6Q FlpeAnonaraeTCfl, mto b noKOMOTHBHbix m 
MopcKnx TonnnBax, yAOBneTBopyiioi^MX 

Tpe60BaHMRM COOTBeTCTByiOLHHX CTaHAapTOB 

ISO DIS 8217 h BS MA 100, coAep>KaiHMX 6onee 
BbicoKne KOHL^eHTpai^MH cepbi, MeM 
6on bill m h ct bo TonnviB, M3o6peTeHne 3aflBHTen« 
6naroAapfl CBoeMy acneKry, cBA3aHHOMy c 
TeMnepaTypofi cropaHnw, cHuxaeT Bbi3biBaeMyKD 
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cepofi Koppo3M»o m o6pa30BaHue Apyrux 
3arpfl3HHK>LHHX Beu^ecTB. 
npMMep 171 

CnocoC yjiyMLueHHoro cropaHHH napoB Ana 
™>Kenoro AH3enbHoro, noKOMOTHBHoro i/inn 
MopcKoro ABMraTen^, oco6eHHO npeBbiwaiomero 
7376, 8195, 14751, 19668, 62282, 327800 
cm 3 (450, 500, 900, 1200, 3800, 20000 mv\ 
6onee Ky6. akmmob); b kotopom napw 
o6pa3yioTCfl M3 flMK, cocTaBnaromero ot 0,01 ao 
40% Mac. KMcnopoAa b TonnnBe, coeAHHeHWH 
MeTanna, npeACTaBnaiomero ot 0,003 ao 5,3 r 
MeTan/ia/ji (ot 0,01 ao 20,0 r MeTanna/ran), n 
Tfl>Kenoro py\3ent>woro, noKOMOTHBHoro wnw 
4>noTCKoro AonoriHUTenbHoro TonnuBa, 
yAoaneTBOpnioiAero cneuttcjMKaunflM 
CTaHAapTOB ISO DIS 8217 m/wih BS MA 100; 
rAe yKa3aHHan KOMno3ML\ufl coa©P>kvit cepy b 
K0HL\6HTpai^HM ot 0,01 ao 3,0% Mac., HMeeT 
B^3KOCTb ot 10 ao 500 caHTMCTOKcoB npn 50 °C; 
npu 3T0M cropaHne yKa3aHHbix napoB npuBOAMT 

K CHM)KeHMK) KOpp03HU, 3MMCCHH TBepAblX 

MacTkii^ n/nnki yMeHbweHHbiM 3aTpaTaM TonnuBa 
no cpaBHeHHK) c c-ahhm AononHMTenbHbiM 
TonnnBOM. 
npMMep 172 

roptcwee Ana paKeTHoro TonnuBa, 
BKnionaJoiAee: no MeHbLueft Mepe oaho 
cnC-coeAMHeHne m ynymuaromee tap/ 
KonnMecTBO coeflMHeHMfl MeTanna. 

npHMep 173 

npuMep 172, B KOTOPOM COCTaB 

AononHMTenbHo BKnionaeT oKucnuTenb m 
ropioMee. 

npMMep 174 

CocTaB paKeTHoro TonnuBa, BKnma\ou\\A\A 
nepoKCHA BOAopoAa, coeAHHeHne MeTanna m, 
bosmoxcho, flMK. 

npuMep 175 

CocTaB paKeTHoro TonnuBa, BKnKwajomwii 
nepoKCMA BOAopoAa, OKHcnHTenb, coeAHHeHne 
MeTanna u, bo3Moxho, flMK. 

llpkiMep 176 

CocTaB paKeTHoro TonnuBa 1 75, rp,e MeTann 
Bbi6npatoT H3 rpynnbi, BKniOMatoinetf 
TpMKap6oHnni4MKnoneHTaAMeHnnMapraHeL^, 
coeAHHeH^fl TexHei^n^, peHHH, anioMMHUfl, 
6epnnnna v\n\A 6opa, BKmonafl neHTa6opaH, 
AeKa6opaH, 6opa3on, ooprHApuA aniOMHHUH, 
TpuMeTunanioMUHMM, 6oprnApnA 6epnnnufl, 
AHMeTunSepunnnPi, 6oprwApnA numa, wx 
roMonorn n CMecn. 

npuMep 177 

npMMepw 173, 175, rAe HeorpaHMMi/iBaK)ii\ne 
npuiMepw oKMcnuiTenj? BKnionaioT KucnopoA, 
a30THyio KucnoTy, cMecu asoTHovi m cepHofi 
KucnoT, (prop, TeTpoKcuA a30Ta, nepeKucb 
BOAopoAa, nepxnopaT Kani/m, cfrropuA 
xnopHOBaToPi KucnoTbi, neHTacfyropi/iA 6poMa, 
Tpncf)TopnA xnopa, ON 7030, o30H, pyKpropm 
KMcnopoAa, RFNA (pa3nnMHOM KOHL^eHTpaL^nn), 
WFNA, TeTpaHMTpowieTaH, (prop. Tpuc^TopuA 
xnopa, cjDTopHA xnopHOBaTOtf KucnoTbi, cf)TopnA 
HMTp03nna, $TopMA HUTpHna, TpucfiTopuA a30Ta, 
mohokcma A^cf)Topa, cf)nioopaTbi, OKCkiAbi xnopa, 
ApyrHe M3BecTHbie oKMcnwTenu m T.n. 

npMMep 178 

CocTaB paKeTHoro TonnuBa, BKnioHaioinnM 
AWMeTnriKap6oHaT, ruApa3HH n 

TpnKap6oHnnbHoe coeAHHeHue 
L^MKnoneHTaAneHnnMapraHL^a. 

IlpuMep 179 

CocTaB paKeTHoro TonnuBa, BKniOHaromufi 

AMMeTHJlKapSOHaT M OKHCnMTenb, Bbl6paHHb!M M3 

rpynnbi, cocTowu^evi M3 a30THOM KvicnoTbi nnn 
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BKntoMaioL^ee 

KepOCHH H, 



BicnKDMaioiAee 
coeAHHeHne 



cepHO« KucnoTbi, c BKnioneHneM coenm^** 
MeTanna m 6e3 Hero; m, bo3MO)kho, 
AononHHTenbHoe ropionee. 
npuMep 1 80 

PaKeTHoe TonnnBo, BKmonatoi^ee 
AHMeTWiKapGoHaT, rnApa3HH vmn npow3BOAHoe 
mApa3HHa, n/nnn nepoKCHA BOAopoAa, h/wim 
coeAMHeHne MeTanna. 

npwMep 181 

PaKeTHoe TonnnBo, 
AHMeTnnKap6oHaT, rnApa3MH m 
bosmo^ho, coeAHHeHne MeTanna. 

npHMep 1 82 

PaKeTHoe Tonn^Bo, 
AHMeTnnKap6oHaT, boaopoa, 
MeTanna m, bo3mo>kho, oKHcnuTenb. 

npMMep 183 

PaKeTHoe TonnkiBO, BKntonaioiAee 
AMMeTnnKap6oHaT, coeAHHeHne MeTanna; 
bo3MO>kho: n3BecTHbifi OKHcnuTenb nnn 
ropK)Mee. 

TopHDMee Ana paKeTHoro TonnuBa 6bino 
3a«BneHO b moux oAHOBpeMeHHO HaxoA«tMHXCfl 
Ha paccMOTpeHnn 3anBKax. Typ6opeaKTHBHbie 
aBnai^MOHHbie TonnuBa h oTHOcnu^necfl k hum 
Typ6MHHbie CHCTeMbi, ra30Typ6MHHbie >KHAKne 
TonnuBa h cucTeMbi, TonnuBa n cucTeMa aha 
AU3enefi, npuMepbi ucnbiTaHnw, npuMepw 
McnbiTaTenbHoro TonnuBa, MeTOAonorkifl 
ncnbrraHUM, aHanM3 Ta6nnLVpwcyHKOB, onucaHne 
TecTa 2 "4)vir.c 1 no 6", onucaH^e c()Mr.1-6, 7, 
8, cocTaBbi 6eH3HHOB, MexaHUMecKne cpeACTBa, 
aBwaijHOHHbtfi 6eH3HH, TonnnBHbie Hec|)Tn, 
npuMeHeHMfl paKeTHoro Tonnnsa, pa3Aen 
"llpaKTMKa MOAUcfDHKauMM TeMnepaTypu 
cropaHun" m Bee Apyrne pa3Aenbi momx 

OAHOBpeMeHHO HaXOAHU^MXCH Ha paccMOTpeHUM 
Me>KAyHapoAHbix saHBOK No PCT/US95/02691 n 
No PCT/US95/06758 BKnwHeHbi b ccbinKM. 

□PAKTHKA flOBABOK 

KaK M3no>KeHO 3Aecb, npaKTHKa AoSaBOK 
«BnfleTCR KnioneBbiM KOMnoHeHTOM AaHHoro 
M3o6peTeHMfl. Oco6o npeAnonaraeTca, mto 
Ao6aBKH, cnoco6bi BHeceHnsi A°6aBOK, CMa3KM m 
T.n., H3no>KeHHbie b mohx OAHOBpeMeHHO 
HaxoA^LM^xcfl Ha paccMOTpeHHH 
MewyHapoAHbix 3a«BKax No PCT/US95/02691 
M No PCT/US95/06758 aha cocTaBOB TonnuBa, 
BKniOHeHbi 3Aecb b ccbinKM. ripeAnonaraeTcn, 
hto onucaHHbie Ao6aBKM ^BnsiKDTcn 

B3aMM03aMeH5?eMblMM Me>KAy p33nMHHblMH 

KnaccaMM TonnuBa. OAHaKO Ha npaKTUKe 
3aMeMeHo, hto HeKOTopbie A°6aBKH 6onbuue 
noAXOA^T oahom rpynne TonnuB, neM Apyroii. 

M3o6peTeHne 3aflBMTena npeAnonaraeT 
iiinpOKMM A^ana30H Ao^aBOK n mx 
KOHL^eHTpai^nw, BKnKDMafl 6e3 orpaHMHeHUM 
cneAyioiUHe (c npn6nn3HTenbHbiMH 

KOHueHTpaunflMH AoSaBOK): aHTHOKCMAaHT(bi) 
(8-40 Mr/Kr), Ao6aBKn, npen^TCTByioiAne 
o6*pa30BaHWK) ocaAKa napac|DHHa (100-200 
Mr/Kr), Ao6aBKn, npenflTCTayioiMMe o6pa30BaHMK) 
neHbi (2-5 Mr/Kr), Ao6aBKM, npen^TCTBytOLHue 
yrny6neHnio ceflna unanaHa (100-200 Mr/Kr), 
areHTbi, cHkDKajomne conpoTUBneHne 
Tpy6onpoBOAOB (2-20 Mr/Kr), A^3enbHbie 
AeTepreHTbi (10-300 Mr/Kr), 6eH3MHOBbie 
AeTepreHTbi, Ae3MynbraTopbi (3-12 Mr/Kr), 
Ao6aBKn, ynymuawmne noTOK b py\3ene 
(50-1000 Mr/Kr), Ao6aBKn, perynnpy»oiAne 
o6pa30BaHne OTnoxeHMM (50-3000 Mr/Kr), 
Ao6aBKM, ynyniuaJOLi^ne cMa3biBaK)inyio 
cnoco6HOCTb (25-1000 Mr/Kr), aHTucTaTMHecKne 
Ao6aBKH (2-20 Mr/Kr), cTa6nnn3aTopbi (50-200 
mt/kt), Ao6aBKH, npeAOTBpai^aiou^kie 
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o6pa3oeaHne nbAa (0,1-2,0% 06.), HHrvi6nTopbi 
Koppo3nn (4-50 Mr/Kr), MOAM$MKaTopbi 
oTnoKemu b KaMepe cropaHua (50-3000 Mr/icr), 
Ae3aKTMBaTop MeTannoB (4-12 Mr/Kr), 
KpacmenH (2-20 Mr/Kr), AooaBKM, ynynujaioiUMe 
L^eTaHOBoe/oiaaHOBoe mmctio (200-2000 Mr/Kr). 
flpyrwe npeAnonaraeMbie AooaBKM BKmonaioT 
Ao6aBKVi, ynyHwaK)m,Me ropeHne, 6MOLiMAbi, 
areHTbi, CHMwaiomMe conpoTMBJieHne, Ao6aBKM, 
CHH>KaiOLHMe noMyTHeHne, aKi^eniopw MeTanna, 

MOflUCjDMKaTOpbJ TpeHMfl, npOTMBOM3HOCHbie 

Ao6aBKM, Ao6aBKM, npen*TCTByioiHMe 
o6pa30BaHMK> wnaMa. 

HeorpaHMMMBaiOLUkie npMMepw 
aHTHCTaTunecKvix Ao6asoK 3a«BMTejifl BKruoiaioT 
pacTBopnwibie coeAHHeHMfl xpowia, 
noriMMepM30BaHHyK) cepy, coeAHHeHMH aaoTa m 
MerBepTMHHbje aMMOHiieBbie coeAHHeHMH. Mx 
ncnonb30BaHne o6umho npeAnonaraeTca npn 
OMeHb HH3KMX TeMnepaTypax OKpywaiomefi 
cpeAbi h/hjim b TonnnBax cpeAHeft jieTyqecTH, 

T3KMX K3K aBHai^UOHHbie KepOCHHbl. 

HeorpaHWMMBaioLMne npMMepbi 
Ae3aKTktBaTopoB MeTanna BKnioMaioT 

8-rHAPOKCHXMHOJl M H , 

3TnneHAnaMMHTeTpaKap6oHOByK) 

KMCJIOTy, p-KeTOscpupbi, TaKVie KaK 

OKTunai^eToai^eTaT m T.n., 

N ,N n -AMcannminnAeH-1 ,2-nponaHAnaMHH, tbkom 

KaK N.N'-Anca^Mi^MjiwAeH-l^-aTaHAHaMMH nnn 

N, N'-AHca/ini^nriMAeH-l ,2-i4MicnoreKcaHAnaMMH, 

N, 

N"-AHcar!Mi^MnnAeH-N M -MeTMnAMnponnneHTpnaivi 
hh, ot 0,1 AO 5,8, 7,5, 10,0, 12,0, 15,0, 
18,0, 22 win 6onee Mr/n, nnn ot 1,0 ao 8,0 
Mr/n, or 2,0 ao 10,0, ot 5,0 ao 15,0 (He 
BK/iioMafl Bee pacTBopyiTe/ifl). KoHi4eHTpai4MH 
n3MeHHK)TCfl TaioKe b HHTepBane ot 4 ao 12, ot 
5 ao 30 mjih. H. (ppm). BKTiHDHaioTCfl M Apyrne 
KOHL^eHTpai^nn, Heo6xoA^Mbie Ann 
noflAep>KaHHfl TepMnnecKoii CTa6mibHocTM. 

flpyrne HeorpaHMMMBaiotAMe nprnwepbi 
Ae3aKTHBaTopoB MeTanna BKmonaioT 
naccuBaTop Tuna TnaAna3onoB, TaKMX KaK 
HITEC 314, BbinycKaeMbiPi Ethyl Corp. 

HeorpaHHM^BaioiAne npuMepw areHTOB, 
CHMxatoiUMX conpoTHBneHne, BKruonaioT 
nonnn3o6yTeHbi m nonuanbcfcaonecjDUHbi c 
BbicoKMM MoneKynnpHbiM BecoM (1000000). 

HeorpaHHHKBaK)Lnne npnMepbi KpacMTenefi 
BKnioMajoT aaocoeAMHeHviq n/nnn ampaxMHOH. 

HeorpaHMHMBaioiAne npuMepw 
AesMynbraTopoB BKntoMaiOT cno>KHbie HenoHHbie 
noBepxHocTHo-aKTMBHbie BemecTBa, 
anKOKCunaTbi nonnrnnKoneii n apnncynbcJ)OHaTU 

M MX CM eCM (o6bNHO B KOHLjeHTpaiJMM B 

MHTepBane 10-20% ot KOHueHTpaunw 
AeTepreHTa, ecnn oh ncnonb3yeTCfl). flpyrue 
HeorpaHMHMBaiou^Me npMMepbi BKmonaioT 
n-n3o6yTnn4)eHon, n-AHM3o6yTnnct)eHon l 
n-reKCnnc{)eHon, n-renTnncpeHon, n-oKTMncfieHon, 
n-TpnnponnneH0eHon, n-AwnpormneHcfreHon, 
HeMTpanw30BaHHbie aMMwaKOM 
cynbcJwpoBaHHbie anKunc^eHonbi, 
oKcuanKwnnpoBaHHbie rnnKonii, nocTaBnaeMbie 
BASF-Wyandotte Chemical company, 
3anaTeHTOBaHHbie npoAyKTbi, BKnfonafl TALOD 
286K, TALOD 286, BbinycKaeMbie b npoAa>Ky 
Petrolite Corp. 

HeorpaHHHHBa»oiAMe npuMepw nHrw6nTopoB 

KOpp03MM BKTlJOMaiOT Kap60HOBbie KMCnOTbl, 

aMMHbi n/nnn conn 3Mmhob Kap6oHOBbix kmctiot. 
Mobil Chemical Corp. BbinycKaeT "Mobiladd 
F-800" - ccweTaHne cMasKvi n MHm6viTopa 

KOpp03MH. 
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HeorpaHMHHBarciuMe npuMepbi 

aHTMOKCKAaHTOB BKJlJOMaiOT npOCTpaHCTBeHHO 

3aTpyAHeHHbie cfcoHonw, 

2,6-An-t-6yTnn-4-MeTnnc|5eHon (15-40 Mr/n, 25 
Mr/n unn 6onee), ct>eHnneHAHMMHHbi, 
apoMaTMMecKkie AnaMHHbi, nnn cwiecb 
apoMaTMMecKvix AnaMktHOB m amcuncpeHonoB c 

npOCTpaHCTBeHHO 

3aTpyAHeHHbiMM c£eHonbHbiMn n 
aMMHorpynnaMM. 

Hpyrvie aHTnoKcviAaHTbi b KonnnecTBax ao 
24,0 Mr/n aKTMBHbix nHipeAneHTOB (He BKruonaH 
Bee pacTBopkiTen^). TaKne aHTnoKCMAaHTbi 
Bbi6npaK>T m 

N,N-Ann3onponnnnapac})eHnneHAnaMMHa; 
MnHkiMyM 75% 2,6-AH-TpeTMMHoro 

6yTnncf)eHona, rm»oc MdKCMMyM 25% TpeTMMHbix 
n TpnTpeTnHHbix 6yTnnc})eHonoB; 72% MkiHMMyM 
2,4-AMMeTnn-6-TpeTMMHoro 6yTnnoJ)eHona ruiKx: 

28% MSKCVlMyM MOHOMeTim- n 

AHMeTnn-TpeT-6yTnnc})eHonoB; 55% MMHnMyM 
2,4-AHMeTnn-6-TpeTHMHoro 6yTnno>eHona nnioc 
45% MaKCViMyM cMeiuaHHbix TpeTMMHoro m 
AMTpeTMMHoro 6yTnn0eHonoB. 

flononHnTenbHbie aHTwoKCHAaHTbi, KOTopbie 
MoryT 6biTb ncnonbsoBaHbi b a3hhom 

H 3 06 peTe HUM, BKHtOHaiOT 

2,6-AH-TpeT-6yTnn^-MeTMn4)eHon, 
6-TpeT-6yTnn-2 ,4-am MeTn ncfceHon , 
2,6-AH-TpeT-6yTnn4)eHon, MMHMMyM 75% 
2,6-An-TpeT-6yTMnc|)eHona n MaKCMMyM 25% 
TpeT-6yTnnct>eHonoB n Tpn-TpeT-6yTnnc>eHonoB; 

72% MMHMMyM 

6-TpeT-6yTim-2 ,4-am MeTMncf)eHona m MaKCMMyM 
28% TpeT-6yTMnMeTMnc}DeHonoB n 

TpeT-6yTMnAMMeTMn4)eHonoB; MMHMMyM 55% 
6-TpeT-6yTnn-2,4-AHMeTMn4)eHOjia m MaKCMMyM 
45% cMecM TpeT-6yTMncf>eHonoB v\ 
AMTpeT-6yTMn0eHonoB; ot 60 ao 80% 
2,6-AnanKMncfceHonoB n ot 20 ao 40 % CMecn 
2,3,6-TpnariKnnct)eHonoB m 
2,4,6-TpnanKnncjDeHonoB; MMHMMyM 35% 
2,6-AM-TpeT-6yTnn-4-MeTnnct)eHona, MaKCMMyM 
65% CMecM MeTMn-, 3TMn- m 
AMMeTMn-TpeT-6yTMn0eHonoB; MMHMMyM 60% 
2 ,4-AM-TpeT-6yTnncjDeHona , MaKCMMyM 40% 
CMecu TpeT-6yTMno>eHonoB; MMHMMyM 30% 
CMecM 2,3,6-TpnMeTMn4)eHona n 

2,4,6-TpMMeTMnc|)eHona, MaKCMMyM 70% CMecM 
AMMeTMnct)eHonoB; MMHMMyM 55 % 
6yTMnnpoBaHHbix 3TMnc()eHonoB, MaKCMMyM 45% 
6yTMnMpOBaHHbix MeTMn- m ah m eT Mncf)e Hon o b ; 

MMHMMyM 45% 

4,6-AM-TpeT-6yTMn-2-MeTMnct>eHona, MMHMMyM 
40% CMecM 6-TpeT-6yTMn-2-MeTMnQ>eHona, 
MaKCMMyM 15% CMecM APyrMX 6yTMnMpoBaHHbix 
cf>eHonoB. A TaiOKe MHrM^MTopbi, o6iAa« 
KOHijeHTpaLiMfl KOTopbfx He npeBbiiuaeT 453,6 r 
(1,0 cp), He BKnraHan Bee pacTBopMTenn, Ha 
18,95 m 3 (5000 ran) TonnMBa: 
2,4-AMMeTMn-6-TpeT-6yTnn cfieHon, 
2 , 6-AMTpeT-6yTMn-4-MeTMnc£eHon , 
2,6-AMTpeT-6yTMn4>eHon, 75% 
2,6-AMTpeT-6yTMn4>eHona, 10-15% 
2,4,6-TpnTpeT-6yTnnct)eHona, 1 0-1 5% 
opTO-TpeT-6yTMncf)eHona, 72% MMHMMyM 
2,4-AMMeTMJi-6-TpeT-6yTnn4>eHona, 28% 

MaKCMMyM MOHOMeTMn M 

AM m eT Mn - t peT-6y TMn cf)eH ona , 60% 
2,4-AMTpeT-6yTMnc{)eHona, 40% 
CMeiuaHHbix TpeT-6yTnn<t>eHona, 
2,4 , 6-TpnTpeT-6y™n<t>eHona ; 
4-MeTMn-2 , 6-AM-TpeT-6y™nct)eHon ; 
2-TpeT-6yTMncj)eHon m mx 
2,6-AM-TpeT-6yTMn-n-Kpe3on; m 
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cfeHnneHAMaMMHbi, Tame KaK N, 
N'-An-BTop-6yTkin-n-cf)eHUineHflMaMMHbi; 
N-n3onponnn4)eHMJieHAnaMMH; 
N,N'-Ancanni4nnnAeH-1 ,2-nponaHflnaMHH; m 

CM eCH TpeTHMHblX 6yTHJlHpOBaHHblX C^eHOJlOB, 
M/MJIM aHTHOKCHflaHTbl Ha OCHOBe 

apoMaTHMecK^x awinHOB. YpoBeHb 

KOHL^eHTpa4MM flOJDKeH 6b!Tb T3KMM, MT06bl 6blJ10 

BO3M0XH0 noAaep>KMBaTb mjim o6ecneMMBaTb 
TepwiMHecKyK) cTa6wnbHocTb. 

OcoSeHHO npeAycMaTpnBa»0Tc« 
KOHi^eHTpai^MM Anfl npMBeAeHHbix 3Aecb 
Ao6aBOK, nexau^Me Bbtiue npoMbiwneHHbix 
npeAenoB, ocooeHHo ecnn np^poAa mjim 
KOHU.eHTpau.Mfl CDC mjim coeAMHeHMM wieTaruia 
onpaBAbmaeT TaKoe ncnonb30BaHne. 

HeorpaHMMUBaHDmne npMMepbi Ao6aBOK, 
npenjiTCTBytou^nx o6pa30BaHwo JibAa, 
BKJiK)MaK)T M3onponnnoBbiPi cnupT, 

reKCMJieHmnKonb, AMnponmieHmMKOJib, 

rJIMKOTlM, Cf)OpMaMHAbl, MMMAa30TIMHbl m 

Kap6oHOBbie KMcnoTbi. 

HeorpaHMHkiBafOiMne npMMepbi Ao6aBOK, 
npenaTCTBytoiAUX ymyorieHMio ceAna KTianaHa, 
BKHfOMawDT ajiKeHMJicyjibcpoHaTbi Haipuifl mjim 
Kanuifl c AnnHHbiMM uenflMM, HacfrreHaTbi HaTpMH 
mjim Karma c AnHHHbiMn \\ennu\A mjim 
MMKpoAncnepcuM co/ietf HaTpHfl mjim KanMfl b 
Macne. 

flucneprnpyioi^Me areHTbi BicnioHaioT 
6e330JibHbie cy ku,m h m m n Abi hum noJMMepHbie 

MeTaKpHJiaTbt, BKTIIOMafl 3C(3Hpbl 

aJIKeHMTICyKUMHOBOM KMCJIOTbl, 

anKeHnncyKL\HHMMHA KaKoro-nn6o aMMHa: 
MeTunaMMHa, 2-3TnnreKcnnaMHHa, 
H-AOAeuMnawiMHa (cm. naTeHTbi US 3172892; 
3302678; 3219666; 4234435). flpyrue 
AMcneprnpyK)ii^ne areHTbi BKnioMaioT Texaco's 
Clean-System 3 , 3aMeu^eHHoe 
nonnn3o6yTnneHOM aMWHonpoM3BOAHOe 
TFA^681 c bwcokum MOJieKyjiapHbiM BecoM, 
paciBopuMbie b to nil m Be conn, a mm Abi , mmhaw, 

OKCa30flHHbl M 3Cf)Mpbl 33MemeHHbix 

ariMcpaTMHecKMMM yrneBOAopoAaMM c ahmhhom 
u,enbio AMKap6oHOBbix kmcjiot mjim mx 
aHrMAPMAOB, anM4)aTMMecKne ymeBOAopoAbi c 
Ahhhhom uenbio, MMetou^ne HenocpeACTBeHHO 
npMcoeAMHeHHbiM k hum noni/iaMMH, npoAyKT(bi) 
KOHAeHcauHM MaHHMxa, nonyneHHbie nyTeM 
KOHAeHcai^Mui cpeHOTia, MMeiomero 

anncf)aTHMecKM« ymeBOAopoAHbifi 3aMecTMTenb 
c AnuHHOtf qenbio, c axibAerHAOM, 
npeAnoMTHTenbHO c})opMaribAerMAOM, mjim 
noAo6Han Ao6aBKa npeAnonaraeTCH b npaKTMKe 

COXpaHeHMfl MMCTOTbl MH>KeKTOpOB TOn/IMBa M 

BXOAHbix KnanaHOB. 3aflBMTenb npeAnonaraeT 
Tiio6bie MMeioiJUHecji b npc-Aawe 
AMcneprMpyioiUMe areHTbi, BKJiioMafl 6e33onbHbie 
AncneprnpyioiuMe areHTbi. 

H3o6peTeHMe 3anBMTejm npeAnonaraeT 
Ao6aBKM, KOHTporiMpyioiAne o6pa30BaHne 

OTJ10>KeHM^ B MH>KeKTOpe TOnJIMBa M BO BXOAHOM 

icnanaHe. HeorpaHMHMBaioiUMe npMMepbi 

BKfllOMaiOT aMHAbl, aMMHbi, a M M H K3 p60KCMJiaTbl , 

anKeHHncyKi^MHMMMAbi, 
nonn6yTeHcyKL\MHMMMAbi, 
no/iMajiKeHMncyKL^HHMMMAbi (Ethyl Petroleum 
Additives, Inc., HITEC 4450), aMMHbi 

nOflM3Cf)MpOB, aMMHbi nOJlM3C|)MpHblX aMMAOB, 

noriMariKeHMnaMMHbi, aMMHbi nonMscJwpoB 
(Oronite Chemical Co. OGA^80), 
nonMM3o6yTeHMnaMMH (Oronite Chemical Co. 
OGA-472), no/iM6yTeHaMMHbi, noriM3c>MpaMMHbi 
m aMMHbi noriMonecfjMHOB, c >kmakmm HOCMTeneM 
mjim 6e3 Hero. Tawe MaTepManbi MoryT 6biTb 
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BKnioneHbi b KOHueHTpauMHX ot 0,14 AO 1.4 
kt/m 3 (ot 50 ao 500 ctyHTOB Ha 1000 6appeneM) 
m 6onee, o6wmho b npeAenax ot 0,28 ao 0,57 
kt/m 3 (ot 100 ao 200 4>yHTOB Ha 1000 
6appeneM). 

HeorpaHMMMBaioiAMe npMMepbi AeTepreHTOB 
BKTllOMaKDT: CyKl4MHMMMAbl, ajiMcf>aTMMecKMe 
noriMaMMHbi c AnMHHoi^ L^enbio, ocHOBaHMW 
MaHHMxa c ahmhho^ Menbio, 6e33oribHbie 
noiiMMepHbie A^cneprMpyioiAMe areHTbi, 
a30TCOAep>KaiAMe 6e33oribHbie 
AMcneprMpyioiAMe areHTbi, oco6eHHO 
>KenaTeribHbi 3aMeu^eHHbie noriMonec^MHaMM 
cyiqMHMMMAbi nonMSTMTieHnoriMaMMHOB, TaKMX 

IOK nOflMSTMTieHTeTpaMMH M 

nojiM3TnneHreKcaMMH. >Ke/iaTeribHbi 

aJlKeHMJlCyKL^MHMMMAbl 3MMH0B, MMeiOlAMX HO 

MeHbiueM Mepe OAHy nepBMHHyKD aMMHorpynny, 
cnoco6Hyio o6pa30BbiBaTb MMMAorpynny. 
Oco6eHHO npeAnoHTMTeribHbi npoAyKTbi peaKUMM 
noriM3TMJieHnonMaMMHa c HenacbiiAeHHOM 
nOTIMKap60HOBOM KMCJlOTOfl mjim aHrMAPMAOM. 
BKTllOMaiOTCfl MOHHbie MJIM HeMOHHbie 

noBepxHOCTHO-aKTMBHbie BemecTBa m 
AeTepreHTbi, coAep>Kau4Me MeTanjibi, BKnioHaH 
MarHMeByio corib naypuHOBOM KucnoTbi. 

flpyrMe 6e330JibHbie AMcneprMpyMDU^Me 
areHTbi BKruonaioT sc^Mpbi m AMsefwpw 
an Ke h m jicy K14 m hobo m kmcjiotw m cnMpTOB, 
coAep>Kau^MX 1-20 aTOMOB ymepoAa m 1-6 
rMApoKCMJibHbix rpynn. Cm. naTeHTbi CILIA 
3331776, 3381022 M 3522179. 

HeorpaHMHMBaiou^Me npMMepbi ApyrMX 
6e330JibHbix A^cneprMpyioiAMx areHTOB 
BKruonaioT cMecb ajiKeHMJicyKqMHOBoro scjwpa m 
aMMAa; npoAyKTbi KOHAeHcaL^MM MaHHMxa c 
ynacTMeM ymeBOAopoA3aMeiAeHHbix cf)eHOJioB, 
4>opMajibAerMAa mjim BeiAecTB, oCpasyioiAMX 
o>opMaJibAerMA, m aMMHa, TaKMe KaK onMcaHHbie 
B naTeHTe CLUA 3442808, 3803039. 3a«BMTejib 
npM3HaeT cy mecTBOBaH Me 6ojibiuoro 
KOJiMHecTBa 6e33QJibHbix AncneprMpyioL^MX 
areHTOB (cm. naTeHTbi CLUA 3957845; 3697574; 
3413347; 3533945; 4857214; 3555730; 
3909215) m 3anaTeHTOBaHHbix AMcneprMpyiou^MX 
areHTOB, BKnioHafl Chevron OFA 423B, m 
npeAycMaTpMBaeT mx Mcnonb30BaHMe b 
npaKTMKe AaHHoro M3o6peTeHMfl. J1io6om 
MMeioiAMiiCH b npoAaxe A^TepreHT, 
AeTepreHT/AMcneprMpyiou^MM areHT HaxoAMTca b 
paMKax AaHHoro n3o6peTeHMfl. 

noAo6Hbie >Ke ao63bkm npeAycMOTpeHbi b 
npaKTMKe noAA©P>«aHMfl hmctotw MHKeicropoB 
TonnuBa m BXOAHbix OTBepcTMM KnanaHOB. 

npeAycMOTpeHbi ao63bkm, noAaBJi«ioi^Me 
o6pa30BaHMe A^iMa, BKJiiOHafl opraHMnecKMe 
coeAMHeHMn 6apMn, oco6eHHO HaHeceHHbie Ha 
Kap6oH3T 6apM« cyjibcf)OHaTbi 6apMfl, 
N-cyjibc{)MHMJiaHMJiMHbi, a TaioKe APyrMe 
coeAMHeHMa. Bbi6op m ypoBeHb KOHi^eHTpai^MM 
6yAyT 3aBMceTb TaioKe ot sKOJiorMHecKMX 

Tpe60B3HMM. 

(IpMMepbi AO^aBOK k A^sejibHOMy TonxiMBy 
no KJiaccaM m 4>yHKL\MHM npMBeAeHbi b Ta6jiML\e 
1. KaK m b jiio6om cMCTeMe, rAe MoryT 
npMMeHATbca MHorMe Ao6aBKM, cneAyeT 

npMHMM3Tb Mepbl, HTOObl M36e>KaTb 

HecoBMecTMMOCTM Ao6aBOK m HenpeABMAeHHbix 
B3aMMOAeMCTBM^, KOTopbie MoryT OKa3aTb 
He>KejiaTenbHoe B03AeMCTBne Ha Ton/iMBO. 

ripeAnoJiaraeTCfl, hto ToruiMBo Mo>KeT 
coAep^aTb APyrMe AoGaBKM, KOHTponMpyiOLi^Me 
06pa3OBaHMe oTJio>KeHMM; HeorpaHMHMBaioiUMe 

npMMepbi BKJIIOMaiOT aMMHbi nOJlM3Cf)MpOB, 
nOJIMaJIKMJICyKL^MHMMMA, 
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nonnanKeHnncyKquHUMH.a, 
ymeBOAopoflKap6oHaTbi, HanpuMep, 
nonnSyTeHOBoro cnwpTa, 
nonn6yTeHxnopo4)opMMaT, nonn6yTeHaMHHbi, 
HaHeceHHbie Ha MUHepa/ibHwe una APyrwe 
HOCMT6J1M, nonnn3o6yTi4neHaMMH Ha 

nOJ1H3C})HpH0M HOCHTe/ie, OAHOKOMnOHeHTHbJe 

aMMHbi nojiM3ct)MpoB t * T.n. HeKOTopwe APyrwe 
6binM onucaHbi b APyrvix MecTax onncaHwa m 
npeAnonaraioTCfl Ana wcnonb30BaHHfl b 
6eH3HHax h Apyrwx AononHMTanbHbix ToannBax. 

M3o6peTeHne 3aflBHTenn npeAycMaTpuBaeT, 
mto npneMJieMbie Ao6aBKH, perynkipyraiUMe 
o6pa30BaHne otjio>k6hmR, 6yflyT yAoaneTBopnTb 
npoMbiuineHHbiM n perynkipyKHAWM ciaHAapraM, 
BKniOHaa CARB's 10000 mile BMW IVD m 
Chrysler PFI TecTbi. TaK, npeAnonaraeMoe 
cpeAHee KonHMecTBO oca^Ka Ha Bcex icnanaHax 
He MoxeT npeBbiLuaTb 100 Mr b yKa3aHHOM Tecre 
BMW; m 3acopeHne nio6oro HHaceiaopa, 
M3wepeHHoe no noTepe noTOKa, He MoweT 
npeBbiwaTb 5%. 

Oco6blM MCnOJlHeHHeM HBnfleTCfl OTK33 ot 

ncnorib30BaHHfl Ao6asoK IVD nnn PFI, KOTopwe 
npoflBwiH KaKoe-nn6o BpeAHoe BnHHHwe npn 
perynnpoBaHnn wnn CHwweHun o6pa30BaHHH 
OTnojKeHMM b KaMepe cropaHHP. 

3anBMTerib OTMenaeT, mto Ao6aBKU Ana 
Kaiwepu cropaHMfl He ABnaioTCfl neM-To hobwm m 
yxe Mcnonb30Banncb b TeneHne neKOToporo 
BpeiweHU An« noAAepwaHHfl mi/ictotw TonnwBHOii 
cucTewibi; m ohm npeAnonarafOTCH 3Aecb, 
oco6eHHo npn Mcnonb30BaHuw 

MOAMC^ni^MpoBaHHoro, AonojiHMTeribHoro 
TonnMBa h cwcTeMbi CnC/AononHWTenbHoe 
Ton/iHBO, rAe CnC-ToruiMBo HBrmeTcn 

BTOpOCTeneHHbIM KOMnOHeHTOM. B MHCTblX 

cnC-TonnnBax c ynymueHHbiMn 

xapaKTepucTMKaMH cropaHkm Ao6aBKM Ana 
KOHTporifl oTno>KeHHM b KaMepe cropaHkm MoryT 
He Tpe6oBaTbCfl m bboaatca no wenaHMK). 

HeorpaHMHUBawLMkie npurviepbi wenaTenbHbix 
Ao6aBOK Anfl KOHTpona omoKeHMM b KaMepe 
cropaHMH BKnioMaioT Ao6aBKW Shell's VEKTRON 
ORIC (Tpe6oBaHM« no kohtpojikd 3a 
yBennMeHMeM oiaaHOBoro Mucna), nnn Ao6aBKM 
ORR (Tpe6oBaHMH no CHuweHwo OKTaHOBoro 
Mucna), n/nnn noAo6Hbie KOMnneKTbi Ao6aBOK, 
nnn KOMnneKT ao 6a bo k Oronite Ann 
perynnpoBaHn« oTnoweHutf b KaMepe cropaHHH, 
Texaco's Clean System 3 , nnn sKBMBaneHTHbitf 
KOMnneKT Ao6aBOK HiTec cfrwpMbi Ethyl flpyrue 
cpeACTBa Ana perynMpoBaHna oTnoweHwfi b 
KaMepe cropaHMfl Moiyr BKnioMaTb 
noBepxHocTHO-aKTHBHbie BemecTBa 6onee 
HM3Koro MoneKyjiflpHoro Beca m noriMMepHbie 
AHcneprnpyK3U4ne areHTbi c bwcokum 
MoneKynapHbiM BecoM Ha ocHOBe nonn6yTeHa. 
MoryT Mcnojib30BaTbca nepeMeHHbie BbicoKne 
KOHi^eHTpai^Mn nonnMepaMMHOB, GopaTOB 
rnnKonen m 3TnneHAnxnopHAa. YpoBeHb 

KOHl^eHTpaL^M^ A06aBOK MOJKeT M3MeHflTbCfl OT 
yMepeHHblX AO OMeHb BblCOKHX B 3aBHCMMOCTM 
ot 3c})0eKTHBHOCTM Ao6a B KH/ KO M n Jl e KT3 A06aBOK 
m ncnorib3yeMoro AonoriHMTenbHoro TonnMBa. 

3aflBMTerib oco6eHHo npeAnonaraeT 
ncnonb30BaHne HOBbix KnaccoB Ao6aBOK, 
KOTopwe perynnpyrciT nnn cHH)KaioT 
o6pa30BaHne OTnoKeHkifi b KaMepe cropaHun m 
KOTopwe b cnynae 6eH3HHa CHU^aioT 
Tpe6oBaHHH no yBeriMMeHMK) OKTaHOBoro MMcna 
(ORI), oco6eHHo Te Ao6aBKM, KOTopwe MoryT 
AonoriHUTenbHO CHH3HTb ypoBeHb 

cyi^ecTBywu^nx oTnoweHufi n/nnn CHH3HTb ORI 
Hn>Ke ypoBHfl HucToro TonriMBa 6es yKa3aHHbix 
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Ao6aBOK. 

ripeAnojiaraeTCfl, mto HeKOTopbte annflJoii4Me 
Ha oTfio)KeHMn Ao6aBKH, KOTopwe perynnpyK)T 
o6pa30BaHne omoxeHnft b Tpy6onpoBOAe, 
HHxeicrope m Ha BXOAe icnanaHa, MoryT 
yxyAiuaTb KOHTporib oTfioKeHnCi b KaMepe 
cropaHMfl m noaTOMy He>KeriaTeribHbi. 

OAHaKO, yMMTWBafl acneKTbi yBennMeHMfl 
CKopocTM ropeHkifl n CHn>KeHHfl TeMnepaTypbi 
AaHHoro n306peTeHHH, mojkho ncnorib30BaTb 
MeHee )Ke/iaTejibHbie o6bNHbie Ao6aBKvi, He 
onaca«cb oTpuL^aTeribHoro acfjc^eKTa Ha 
OTno)KeHMfl b KaMepe cropaHMH. 

TaKMM o6pa30M, npeAnoMTHTenbHO, MTo6bi 
Ao6aBKM saflBMTerifl, perynnpyiou^ne OTno>KeHHfl 
b KaMepe cropaHMH, b OTBepcTUki nH^eKTopa 
ToruiHBa (PFI) m bo bxoahom KnanaHe (IVD), a 

TaiOKe HX KOHljeHTpaiJllH, 3Cf)C})eKTMBHO 

perynnpoBariM n npeAnoMTMTeribHO cHn>Kann 
cyiAecTByiOLUMe OTno>KeHMn b KaMepe cropaHnn. 

Oco6oi^ 3aAaMe^ AaHHoro n3o6peTeHnn 
HBJifleTCfl kicno/ib30BaHne Ao6aBOK, 
perynnpyioiAMX oTno>KeHMfl, BKfiK>MeHHbix b 
Ao6aBKVi ( pery/inpyiou4ne OT/io>KeHHfl bo 
BXOAHoft KnanaHe m OTBepCTnn HHweitTopa, nnn 
He3aBHCMMO OT HklX, to ecTb ncnonb30BaHne 
Ao6aBOK AonoriHUTenbHO hjih BMecTo Ao6aBOK, 
perynnpyiomMX OTno>KeHHfl bo bxoahom 
K/ianaHe/oTBepcTMn HH>KeKropa nnn b KaMepe 
cropaHHfl. 

Hn>Ke npMBeAeHbi pasjiuMHbie KOMnneKTbi 
Ao6aBOK, yBenuMMBaHDii^MX CKopocTb ropeHun 
h/mjim ynyMuuaioiAkJX CTH m OAHOBpeMeHHO 
ycnnnBaK)L4MX ynyMLuaHDinee Ae^cTBue 
AonojiHMTe/ibHoro TonnnBa. 

npMMep 184 

Ha6op Ao6aBOK aha cropaHUfl, 
BKnioMaioLUMCi: 1) CnC-coeAHHeHMe (ot 0,1 ao 
99,99% Mac. ); 2) no MeHbwetf Mepe oaho 
opraHUMecKoe coeAMHeHne MapraHi4a 
(npeAnoMTHTeribHo MMT) u/nnn APyroe 
ynyMLiiaiou^ee cropaHHe coeAHHeHi/ie MeTanna ( 
nnn nx CMecb) (ot 0,01 ao 99,0 % Bee); m 3) 
Ao6aBKa, perynnpytoLi^aa/CHkDKaioii^an 
o6pa30BaHne oTno>KeHHM b KaMepe cropaHMfl (ot 
0,01 ao 95% Mac), BKnioMaioLnafl 6e3 
orpaHUMeHuR HMeioiAnecn b npoAaxe h/mjim 
sanaTeHTOBaHHbte Ao6aBKn, TaKne KaK Ao6aBKa 
Shell's VEKTRON ORIC nnn flo6aBKa ORR, 
KOMnneKT Ao6aBOK Kopnopai^nn Oronite, 
Texaco's Clean System 3 mjim skbm BaneHTHy ko 
Ao6aBKy HITec (fcapMbi Ethyl; n, bo3mo>kho, 4) 
Ae3a ktm Ba to p MeTanna (ot 0,1 ao 90,0% Mac); 
yKa3aHHbm Ha6op oTnunaeTCfl TeM, mto 
o6ecneMMBaeT CTn, npeBbiwaioinyjo 70, 116, 
186, 256, 302, 314, 337, 342, 344, 349, 351, 
354, 361, 365, 372, 384, 395 Kfl*/KT (30, 50, 
80, 110, 130, 135, 145, 147, 148, 150, 151, 
152, 155, 157, 169, 165, 170 6TE/*) una 6onee. 

npMMep 185 

KOMnneKT AoGaBOK Ana ncnonb30BaHH« b 
ymeBOAopOAHbix ToruiMBax, Bioi»OMaiomMCi: 1) no 
MeHbwefi Mepe oaho cnC-coeAMHeHne (ot 0,1 
AO 99,5% Mac); 2) no MeHbwefi Mepe 
TpwKap6oHnn L^MKnoneHTaAneHnna MapraHt^a (ot 
0,1 ao 99,5% Mac); 3) no MeHbiuefi Mepe oahh 
Ae3aKTHBaTop MeTanna (He orpaHMMMBancb stmm 
- 8-rnApoKCMXMHonnH, 
3TnneHAnaMHHTeTpaKap6oHOBafl 
KucnoTa, p-KeToscfwpbi, TaKMe KaK 
OKTunaueToai^eTaT, N, 
N'-AMcanni^nnMAeH-l ,2-nponaHAnaMMH, 
N,N'-AHcannL(MnMAeH-1 ,2-nponaHAnaMHH, N, 
N'-AncanMLinnMAeH-l ,2-3TaHAnaMMH win N,N"- 
AncannL^nnnAeH-1 ,2-i^nKnoreKcaHAnaMMH, N, 
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N"-AMC^M^nMAeH-N'-MeTMnAwnponMneHTpMaM 
hh) (ot 0,1 flo 99,5% Mac); m, bo3mo>kho, 4) 
no MeHbwefi Mepe oamh aHTMOKCMAaHT (ot 0,1 
AO 99,5% Mac), 5) no MeHbiueM Mepe oamh 
AeTepreHT/A^cneprnpyKDiAn^ areHT (ot 0,1 ao 
99,5% Mac), 6) no MeHbwefi Mepe oamh 
aicrnBaTop ropeHMH (nepoKCMCoeAHHeHMfl, 
opraHMMecKne HMTpaTbi, conn KanMH, BKHronan 
npoMbnuneHHO BbinycKaeMbie cf)npMoK Shell 
Chemical, n3BecTHbie KaK "SparkAid" nnn 
"SparkAde" (ot 0,1 ao 99,5 % Mac), 7) no 
MeHbiuefl Mepe oamh AsawynbraTop (ot 0,1 ao 
99,5% Mac), unw 8). no MeHbiuePi Mepe oamh 
AonoJiHMTenbHbi^ pacTBopnTenb hjih conb, 
yjiymuaiou^ne TeMnepaTypy BcnbiujKn mjim 
CHn>Kaiomne AasneHne napa (ot 0,1 ao 99,5% 
Mac ); yica3aHHbifl KOMnneicr oTJimaeTCfl TeM, 
mto o6ecneMMBaeT CTn, npeBbiwaioiMyK) 23, 47, 
58, 70, 100, 112, 116, 140, 151, 167, 186, 
198, 209, 221, 233, 256, 302, 309, 314, 326, 
330, 337, 342, 344, 349, 351, 354, 361, 365, 
372, 384, 395 Kfl>K/Kr (10, 20, 25, 30, 43, 
48, 50, 60, 65, 72, 80, 85, 90, 95, 100, 
110, 130, 133, 135, 140, 142, 145, 147, 148, 
150, 151, 152, 155, 157, 160, 165, 170 
ETE/cfc) 6onee. 
ripwMep 186 

KoMnneKT Ao6aBOK npuMepa 185, 

BKniOMaHDLMMM: 1)flMK, COCTaBnfllOlUMM ot 1 ,0 ao 

99,0% Mac ot cocTaBa; 2) TpuKap6oHwi 
L4WcnoneHTaAneHmia Mapramja, cocraBnfliomMM 
ot 0,01 ao 40,0 % Mac; 3) 
N.N'-AMcannqMnnABH-l^-nponaHAMaMMH, 
cocTaBnaKDU^MCi ot 0,001 ao 15,0%; bo3MO>kho: 
4) 2,6-AM-t-6yT^-4-MeTnnct)eHOJi, 
COCTaBTlflK)Ll^H^ ot 0,01 ao 40,0%, 5) 
noji m m 3o6y TeH uncy KU(H h m m ha 
TeTpasTHJieHneHTaMUHa hjih npoAyicr 

KOHASHCaL^MH MaHHHxa 

n-(nonnn3o6yTeHn/i)-cf>eHOJia, cf)opMajibAernAa 

H TpMSTMfieHTeTpaMHHa, COCTaBJlfllOlAHVI ot 0,01 

AO 35%, 6) AH-TpeTMMHbifi 6yTnnnepoKCHA wnu 

2-3TMJireKCHJlHHTpaT, COCTaBI\9UOU\V\\A OT 0,01 AO 

60,0 %; 7) AeawyibraTop Akzo Armogard 
D5021, cocraBJifliOLHufl ot 0,01 ao 25,0%, 8) 
4-Memn-2-neHTaHOH, cocTaBnaioiUMM ot 0,01 ao 
90%; npH yc/iOBMM, mto b cyMMe see 
KOMnoneHTbi cocraBJinjoT 100% no Macce. 
IlpuMep 187 

Cnoco6 cHM>KeHHfl smmccmh NO Xi 
Bicnio^atOLUMfi: cMeiueHMe ynymuaiomero 
cropaHMe KonMHecTBa coeAHHeHMH MeTanna, 
cnC-coeAHHeHMfl, A63aKTMBaTopa MeTanna u, 
bo3mo>kho, AonoriHUTenbHoro TonnuiBa; 
c>KMraHne yKa3aHHoro TonnMBa, npn stom 
3mmcckh NO x cHMKaeTcn no MeHbiuePi Mepe Ha 
2,0, 5,0, 7,0, 10,0, 15,0, 20,0, 25,0% hjim 
6onee no cpaBHeHMio c KOMnneKTOM Ao6aBOK, 
coAepwaiMWM flonoriHMTeribHoe TonnMBO. 

□pHMep 188 

KoMnne kt Ao6aBOK Ana Mcnonb30BaHMfl b 
yrneBOAopoAHbix TonnMBax, coAepwamMtf: 1) no 
MeHbwefl Mepe oaho cnC-coeAHHeHne (ot 0,1 
AO 99,0% Mac); 2) no MeHbweM Mepe 
TpnKap6oHnn UMKnoneHTaAneHnna MapraHua (ot 
0,05 ao 40,0% Mac); 3) no MeHbiuefi Mepe oauh 
aKTMBaTop ropeHHfl, HanpMMep 
nepoKCMCoeA^iHeHHfl, opraHHMecKHe HHTpaTbi, 
conn Kanna, BKnKwafl npoMbioineHHO 
BbinycKaeMbie Shell Chemical, n3BecTHbie noA 
Ha3BaHneM "SparkAid" um "SparkAde" (ot 0,02 
AO 80,0% Mac ); yKa3aHHbifi KoMnneKT MOweT 
coAep>KaTb: 4) no MeHbiueM Mepe oamh 
Ae3MynbraTop (ot 0,01 ao 30,0% Mac ), 5) no 
MeHbwefl Mepe oamh AononHMTenbHbifl 
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pacTBopuiTenb win co/ib, ynymuaioLUMPi 
TeMnepaTypy BcnbiuuKU, win cHMwaiomyio 
AaaneHMe napa (ot 0,0001 ao 70,0% Mac), 6) 
no MeHbwefi Mepe oamh A^3aKTHBaT0p MeTanna 
(ot 0,1 ao 40,0% Mac), 7) no MeHbwefi Mepe 
oamh AeTepreHT/AHcneprupywDujyK) Ao6aBKy (ot 
0,01 ao 60,0%), wnu 8) no MeHbwefi Mepe oamh 
aHTMOKCHAaHT (ot 0,1 ao 40,0% Mac); AaHHbitf 
KOMnneia ouiMMaeTca TeM, mto o6ecneMMBaeT 
CTn, npeBbiiuaio^e 47, 70, 81, 93, 105, 128, 
147, 186, 209, 233, 256, 279, 309, 326, 330, 
337, 342, 344, 349, 351, 354, 361, 365, 372, 
384, 395 Kfl>K/KT (20, 30, 35, 40, 45, 55, 63, 
80, 90, 100, 110, 120, 133, 140, 142, 145, 
147, 148, 150, 151, 152, 155, 157, 160, 165, 
170 ETE/qb) kinn Bbinie. 
IlpuMep 189 

KoMnneKT Ao6aBOK Ann ncnonb30BaHMfl b 
yrneBOAopoAHbix TonnMBax, coAepwaiUMM: 1) no 
MeHbiuePi Mepe oaho CnC-coeAHHeHwe (ot 0,1 
AO 99,0% Mac); 2) no MeHbuuetf Mepe 
Tpwcap6oHnn L^MKnoneHTaAneHnna MapraHqa (ot 
0,05 ao 99,0 % Mac); 3) no MeHbiueti Mepe 
oahh A6TepreHT/AncneprnpyK)i4yK) AoSaBKy (ot 
0,01 ao 99,0 % Mac ); m, bo3mo>kho, oaho nnn 
6onee m cneAy»oiAHX BemecTB: 4) no MeHbwefi 
Mepe oahh aHTHOKCMAaHT (ot 0,1 ao 99,0% 
Mac), 5) no MeHbiuePi Mepe oahh a'KTMBaTop 
ropeHMfl (ot 0,02 ao 99,0% Mac), 6) no 
MeHbwefi Mepe oahh A©3MynbraTop (ot 0,01 ao 
99,0% Mac), 7) no MeHbwefi Mepe oahh 
AononHHTenbHbiPi pacTBopnTenb unu conb, 
ynyHLuaKDiAwe TeMnepaTypy BcnwuJKM vuva 
CHu^aiouuHe AasneHMe napa (ot 0,0001 ao 
99,0% Mac ), 8) no MeHbwefl Mepe oahh 
Ae3aianBaTop MeTanna (ot 0,1 ao 99,0% Mac); 
yKa3aHHbifi KOMnneicr oTnMMaeTca TeM, mto 
o6ecneMHBaeT CTn, npeBbiiuaioiAMe 35, 47, 58, 
70, 93, 105, 116, 128, 140, 163, 186, 198, 
221, 233, 279, 309, 326, 330, 337, 342, 344, 
349, 351, 354, 361, 365, 372, 384, 395 
Kfl>K/Kr (15, 20, 35, 30, 40, 45, 50, 55, 60, 
70, 80, 80, 85, 95, 100, 120, 133, 140, 142, 
145, 147, 148, 150, 151, 152, 155, 157, 160, 
165, 170 BTE/cj}) nnn Bbiuje. 

npMMep 190 

KoMnneKT aoosbok pf\* ncnonb30BaHum b 
yrneBOAopoAHbix Tonn^Bax, BKntOMaKDiUMM: 1) no 
MeHbwefi Mepe oaho cnC-coeAHHeHne (ot 0,1 
AO 99,0% Mac); 2) no MeHbiuetf Mepe 
Tpi/iKap6oHnn i^MKnoneHTaAMeHHn MapraHL\a (ot 
0,05 ao 99,0% Mac); 3) no MeHbiuefi Mepe oahh 
aHTMOKCHAaHT (ot 0,1 ao 99,0% Mac); n, 
bo3mo>kho, oaho kinn 6onee cneAyioiMMX 
Bei^ecTB: 4) no MeHbiuefi Mepe oamh 
AeTepreHT/A^cneprnpyioLAnCi areHT (ot 0,01 ao 
99,0%), 5) no MeHbuieCi Mepe oahh aKTMBaTop 
ropeHuin (ot 0,02 ao 99,0 % Mac), 6) no 
MeHbiuePi Mepe oamh AesMynwaTop (ot 0,01 ao 
99,0 % Mac), 7) no MeHbiueM Mepe oahh 
pacTBopMTenb MnM conb, ynyHLuaK)m,Me 
TeMnepaTypy BcnbiujKM MnM cHMxaioiMMe 
AaBneHMe napa (ot 0,0001 ao 99,0% Mac ), 8) 
no MeHbiueM Mepe oamh A©3aKTMBaTOp MeTanna 
(ot 0,1 ao 99,0% Mac); yKa3aHHbiM KOMnneicr 
OTnMMaeTca TeM, mto o6ecneHMBaeT CTn, 
npeBbiiuaioiMMe 47, 70, 81, 93, 105, 128, 147, 
186, 209, 233, 256, 279, 309, 326, 330, 337, 
342, 344, 349, 351, 354, 361, 365, 372, 384, 
395 Kfl)K/Kr (20, 30, 35, 40, 45, 55, 63, 80, 
90, 100, 110, 120, 133, 140, 142, 145, 147, 
148, 150, 152, 155, 157, 160, 165, 170 
BTE/cJ)) MnM 6onee. 

npMMep 191 

flo6aBKa Ana hmctoto cropaHMfl, 
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BtoiioMaioLLiafl: 1) no MeHbwetf Mepe oaho 
CnC-coeAHHeHne (ot 0,01 flo 99,0 % Mac), 2) 
no MeHbwetf Mepe oaho opraHMMecKoe 
coeflMHeHHe MapraHLja (npeAnoMTMTenbHO MMT) 
n/wnn Apyroe ynymuaiomee cropaHne 
cx)eAHHeHne MeTanna ( win nx CMecb) (ot 0,01 
AO 99,0% Mac); 3) aHTwoiccHAaHT (ot 0,01 ao 
80,0% Mac), 5) A©3aicrnBaTop MeTanna (ot 
0,01 ao 99,0 % Mac), 5) AQTepreHT nnn 
AeTepreHT/AMcneprnpyK)inn« areHT (ot 0,1 ao 
99,0% Mac); bo3mo)kho: CTa6nnn3aTop (ot 0,01 
AO 99,0% Mac); yKa3aHHbifl KOMnneicT 
oTnuMaeTCfl TeM, mto o6ecneMHBaeT CTn, 
npeBbimajoiAne 35, 47, 70, 81, 93, 105, 128, 
147, 186, 209, 233, 256, 279, 309, 326, 330, 
337, 342, 344, 349, 351, 354, 361, 365, 372, 
384, 395 Kfl>K/Kr (15, 20, 30, 35, 40, 45, 55, 
63, 80, 90, 100, 110, 120, 133, 140, 142, 
145, 147, 148, 150, 151, 152, 155, 157, 160, 
165, 170 ETE/cJ)) unw Bbiiue. 

npeAnonaraeTCfl TaioKe, mto KOMnneKT 
Ao6aBOK n/in MMCToro cropaHHH MOweT 
coAep>KaTb oAHy win 6onee aoSsbok, 
perynnpyioi^nx oopasosaHne oTno>KeHnfi b 
MH>KetcTope m/h/im bo bxoahom KnanaHe. 

KoHL^eHTpaL^nn KawAotf Ao6aBKM wnw 
oco6eHHOCTH noBeAeHMH MHAHBHAyanbHOM 
Ao6aBKM n/nnn KOMnneicra Ao6aBOK b i^enoM 

AOH)KHbl yAOBneTBOpflTb MMHHMSinbHblM 

cTaHAapTaM, ycTaHOBneHHbiM b 

npoMbimneHHocTM, unw Tpe6oBaHHHM, 
onpeAenneMbiM 3aKOHHbiMM kinn 
perynnpyK>mnMn aicraMH. npeAnonaraeTca, mto 
KOHL^eHTpamin MoryT BKnioMaTb BenHMHHbi, 

KOTOpbie npeBblLLiaKDT MnH HBnflJOTCfl MeHbWUMM, 

neM Te, KOTopwe peKOMeHAOBaHbi 
npon3BOAHTeneM Ao6aBKH. 

B npaKTMKe AaHHoro M3o6peTeHnn 3aHBMTe/ib 
o6Hapy>KMn, mto HeKOTopbie BeujecTBa, 
yAan«K)i^ne ranoreHbi, b coneTaHHH c 
HeKOTOpbiMM coeAMHeHUflMH MeTannoB, 
oco6eHHo Kanun, MoryT yxyAiuaTb 3aeAaHne 
KnanaHOB. TaKUM o6pa30M, Heo6xoAWMO, HTo6bi 
COBMeCTMMOCTb AooaBKH H CnC-TonnnB, 
coAepwamuix MeTan/ibi, 6bina ycTaHOBneHa ao 
ncnonb30BaHna. 

OAHaKO npaKTMKa ncnonb30BaHna AooaBOK h 
cMa30HHbix Macen, oco6eHHO npn 
ncnonb30BaHnu AononHHTenbHoro TonnuBa, 
KOTopoe cHM)KaeT nnn perynwpyeT o6pa30BaHne 
OTnojKeHMM b KaMepe cropaHna, ABnaeTCH 
oco6biM ncnonHeHneM AaHHoro u3o6peTeHHH. 

npuMep 192 

KoMnosnL^Mfl, coAepwainan He3HaMMTenbHoe 
KonnnecTBO no MeHbiueii Mepe OAHoro 
coeAHHeHMfl MeTanna, BKmosaioinero, 
HanpHMep, coeAHHeHMe 
TpMKap6oHMni^MKnoneHTaflneHnnMapraHei4, m 
ocHOBHoe KonvmecTBO Ao6aBKH nnn KOMnneicra 
Ao6aBOK, perynupyioinHX o6pa30BaHne 
OTnoxeHMM b KaMepe cropaHHH, T3khx KaK 
Ao6aBKa Texaco's CleanSystem 3 . 

FlpuMep 193 

CocTaB npuMepa 192, b kotopom AOoaBKa, 
perynnpyKDi^aa o6pa30BaHne OTnoweHwfi b 
KaMepe cropaHMH, coAepwuT (una coAep>KviT 
AononHMTenbHO) no MeHbHiew Mepe oaho 
cnc-coeAHHeHne, npenMymecTBeHHO AMK. 

npMMep 194 

CocTaB npuMepa 192, AononHHTenbHO 
BicnHDHaK)L4MR Ao6aBKy, perynnpyiomyK) 
o6pa30BaHne oTnoweHkifi b HHwejcrope n/nnw 
bxoahom KnanaHe, rAe yKa3aHHbie Ao6aBKn 

HBnfllOTCfl OAHOfl M TOM >Ke W1H pa3nHMHblMM 

Ao6aBKaMH. 



npuMep 195 

CocTaB, BKnioMatoi^M^ no MeHbiueR Mepe 
TpwcapSoHMn i4MKnoneHTaAneHnnMapraHi^a 
nMnvi Apyroe ynymuaioinee cropaHne 
coeAHHeHne MeTanna, Ao6aBKy, cHuwaiomyK) 

5 o6pa30BaHne OTnoweHMB b KaMepe cropaHkia, m, 
bosmo^o, Ao6aBtcy, perynnpyHDU^yio 
o6pa30BaHne oTno>KeHnfl b HHMceicrope n/imn 
bxoahom KnanaHe, rAe yKaaaHHbie Ao6aBKM 
HBnflKDTCfl OAMHaKOBbIMM win pasnMHajOTCfl. 

10 ripnMep196 

Cnoco6, BKnioHaiou^M^ cocTaBbi TonnuBa no 
npuMepaM 192-195, rAe yKa3aHHbi^ KOMnneicr 
Ao6aBOK ncnonb3yeTC« b KonnMecTBax, 
CHHwaKDinHX o6pa30BaHne OTno>KeHnK, b 
TonnMBe, cropaiou^eM b ABuraTene BHyTpeHHero 

75 cropaHHR, rAe yKa3aHHa« cTeneHb OKaTnw 
yBenwm/iBaeTCH ao BennnnH, BbixoA^iMux 3a 
npeAenu cpeAHHX o6biHHbix CTeneHe^ OKaTMfl, 
nnn ao BenMHUH CTeneHH oKaTun, paBHbix vmn 
npeBbiiuaioiUMX 8,6:1, 8,7:1, 8,9:1, 9,0:1, 
9,1:1, 9,2:1, 9,3:1, 9,4:1, 9,5:1, 9,6:1, 

20 9,7:1, 9,8:1, 9,9:1, 19,9:1, 10,2:1 nnn Bbiiue. 
npuMep 197 

CnocoG, BKnjOMaioii^M^ cocraBbi TonnuBa 
npuMepoB 192-196, rAe yKa3aHHbi8 
AononHHTenbHbiM KOMrmeia ncnonb3yeTC« b 
KonunecTBax, no3Bon«K)i4HX cHM3HTb 
25 o6pa30BaHne omoweHHfi b TonnnBe, 
npeAHa3HaneHHOM aha OKuraHna b ABuraTene 
BHyTpeHHero cropaHun, rAe 

aHTMAeTOHaunoHHbie ceHcopbi He saMeAnsiiOT 

B03HHKH0BeHHe HCKpbl TOrO, HTOGbl 

3Q H36e)KaTb AeTOHai^MH, npn STOM SKOHOMMHHOCTb 

TonnuBa n/nnn Moi^HOCTb ynyniuaeTCfl no 
MeHbtuefi Mepe Ha 0,5, 1,0, 1,5, 2,0, 3,0, 5,0 
nnn 6onee no cpaBHeHMK) c HMCTbiM TonnnBOM. 
npuMep 198 

CocTaB npuMepa 197, rAe KOHL^eHTpai^wfl 
35 MapraHi^a paBHa TaKOMy KonnnecTBy, MTo6bi 
ypoBeHb o6pa6oTKM AononHMTenbHoro 
KOMnneiaa 6bin paBeH no MeHbiueM Mepe 
MUHMManbHoti KOHi^eHTpai^nn coeAMHeHMfl 
MeTanna TonnuBa, npHBeAeHHofi 3Aecb. 

npuMep 199 

40 CocTaB 197, rAe Ao6aBKH, perynnpyK)ii^ne 
oSpasoBaHne OTno>KeHHM, HaxoAflTca b TaKOM 
KonnnecTBe, HTo6bi nocne o6pa6oTKM TonnuBa 
o6pa30BaHMe OTno>KeHHM b KaMepe cropaHMfl, 
MHJKeicrope n/nnn bxoahom KnanaHe 
perynnpoBanocb, MOAKcf>nqnpoBanocb unvi 

45 CHMxanocb, n/nnn rAe o6pa6oTaHHoe TonnnBo 
cooTBeTCTBOBano 6bi perynnpyHDt^nM nnn 

MMHUManbHblM 33KOHHblM CTaHflapTaM. 

3aaBHTenb npeAnonaraeT mnpoKoe 
ncnonb30BaHne AooaBOK, perynnpyioLUkix 

50 o6pa30BaHne OTno>KeHH^ bo bxoahom KnanaHe, 
o6ecneHHBaioinnx ynyMiueHne TeMnepaTypbi 
BcnbiLUKH m noBbtoieHHe Tpe60BaHMM K 
OKraHOBOMy Hucny (nnn KOHTponb o6pa30BaHn?i 
OTnoweHMM b KaMepe cropaHna), b npuseAeHHbix 
3Aecb npMMepax. 

55 IlpuMep 200 

CocTaB TonnuBa, BiaiKDMaioinnPi 
CflC-TonnnBO (coAep>Kainee CnC-coeAHHeHMe, 
npeAnoMTMTenbHO flMK, m no MeHbiuetf Mepe 
oaho ynyMiiiajomee cropaHMe coeAHHeHne 
MeTanna, npeAnoMTMTenbHO MMT); 

60 AononHHTenbHoe TonnnBo; AoSaBKy, 
perynnpyioiAyio o6pa30BaHne oTno>KeHM^ b 
MH>KeKTope; Ao6aBKy, perynwpyioinyio 
o6pa30BaHne oTnoxeHni^ bo bxoahom KnanaHe; 
m Ao6aBKy, perynnpyjoinyio o6pa30BaHne 
OTnoweHMfi b KaMepe cropaHUfl, rAe yKa3aHHbie 
Ao6aBKM MoryT 6biTb oahum m TeM >Ke 
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BemecTBOM unu we paannMHbiMn cx>eflMHeHMflMM 
h/hjim rfle yKa3aHHoe coepy\Heme mjim 

CJOeAHHeHMfl H3MeHHK)T/CHH>KaKrr 

cyiMecTByHDii^Me omoweHUfl b KaMepe cropaHwa, 
npeAnoHTHTenbHO ynyHwaa acfx^eKTMBHocTb 
cropaHMfl (ho He o6fl3aTenbHO). 

HpeAnoMTHTeJibHO, mo6bi Ao6aBKM, BicnioMafl 
Ao6aBKH, perynnpyfou^Me o6pa30BaHne 
OTnoweHkifi, fleMCTBOBann TaKHM o6pa30M, 
MTo6bi ynymuaTb xmmwo ropeHUfl Cnc m 
coeAMHeHHfl MeTanna, hto npeACTaBnaeT co6ofi 
AOMUHnpyjoiAyK) 3aAany n3o6peTeHMH 
3aflBuiTena b OTHOiueHUM TepMOA^HaMUKH h 
ropeHWfl, b npoTMBonono>KHOCTb npocTOMy 
yjiynujeHkiK) xapaicrepucTMK TonnuBa w cropaHHH 
Aono/iHHTeribHbix TonnuB 3aflBMTenfl. 

TaKUM o6pa30M, npn oco6eHHo 
npMBneKaTenbHbix xapaiaepkicTMKax cropaHua 
TonnuB, coAep>KaL4nx CflC-coeAHHeHne 
MeTanna, b hhctom bha©, o6pa30BaHne 
omoxeHM^ b KaMepe cropaHMfl b 3HaHHTenbHotf 
deneHki perynyipyeTca npv\ ncnonb30BaHHn mx b 
coneTaHUH c AononHHTenbHbiM TonnwBOM, hto 
xiMKBMAnpyeT Heo6xoAHMocTb AonoJiHMTeribHO^ 
Ao6aBKM. 

noBbiiueHHbie KOHuempauHH TonnuB, 
coAepwamwx CnC-coeAMHeHna MeTanna, 
BbipaaceHHbie b npoi4eHTax ot o6u^ero TonnuBa 
npn ncnonb30BaHHM KOM6MHai4MM c 
AononHMTenbHbiMH ronnnBaMn, cHUJKaeT 
oTnoKeHwa b KaMepe cropaHna. 

OflHaKO, KaK oTMeneHO, npeflnonaraeTcn, hto 
HUCTbie cnC-TonnuBa, coAepwamwe 
perynnpyioiAMe o6pa30BaHne oTnoweHufi 
Ao6aBKM, MoryT BKmonaTb Ao6aBKH, 
perynnpyioi^Me o6pa30BaHne oTnoweHHfi b 
HH>KeKTope, bxoahom KnanaHe n/nnn KaMepe 
cropaHHH. npeAnonaraioTCfl cMa3Kn, 
aHTMOKCkiAaHTbi, aHTHKoppo3HOHHbie m Apyrwe 

M3BeCTHbie A06aBKM. 

HeorpaHLiHMBaiomne npwMepbi 
MOAMqbHKaTopoB KpiicTannoB napaqbHHa 
(areHTOB, npenflTCTByiou^MX oca>KAeHHK) 
napacj^MHa) win Ao6aBOK, ynyHLuaioiAUx TeneHkie 
cpeAHeii c^paKL^nn, BicnfonaioT 6e33onbHbie 
cononnMepbi c hw3KWm MoneKynapHbiM BecoM m 
cononnMepbi 3TnneHa m BUHwiaijeTaTa. 
flo6aBKM, ynyniuaioi^ne xnaAOTeKynecTb, 
npeAnonarafOTCH aha AH3enbHbix TonnuB, 
oco6eHHO AH3enbHbix TonnwB c yMeHbaieHHbiM 
coAepxaHneM cepbi n/nnn yMeHbtueHHbiMM 
KOHqeHTpai^MflMM apoMaTMKM (oco6eHHO no 
Mepe CHn>KeHMfl TeMnepaTyp TonnwBa). Betz 
Process Chemicals BbinycKaeT npeBocxoAHyio 
AoOaBKy, ynyHwajounyK) xnaAOTeKynecTb. B 
npaKTMKe AaHHoro H3o6peTeHWH oco6eHHo 
npeAnonarajoTcn Ao6aBKW, ynymuaiomne 
xnaAOTeKyqecTb. 

HeorpaHMHMBaioiAMe npuMepbi areHTOB, 
npenflTCTByjoi^nx o6pa30BaHWo neHbi, 

BKHIOHafOT COeAHHeHHfl Ha OCHOBe 

nonncMnMKOHa. 

HeorpaHHHUBaioi^kie npuMepbi areHTOB, 
ynynwaiomHX L^eTaHOBoe hmcho, BKniOHajoT 
nepeKMCHbie coeAHHeHM^ w opraHMHecKMe 

HUTpaTbl, BKHIOHan AMTpeTUHHbl^ 

6yTnnnepoKCMA, ai^eTunnepoKCMA, 
6eH30nnnepoKCMA, TpeTMHHbifi 
6yTnnnepoKCMaL\eTaT, ruAPonepeKMCb xyMona, 
amnnnepoKCHAbi, anKunrnAponepoKCMAbi, 
2 1 5-AMMeTnn-2 > 5-An(TpeT-6yTnnnepoKCM)reKcaH, 
TpeT-6yTnnKyMnnnepoKCHA, 
An (TpeT-aM nn)nepoKCHA. rH APonepeKucb 
TpeTHHHoro 6yTnna, rHAponepeKHCb TpeTMHHoro 
aMnna, anKunHHTpaT, UHKnoreKcwiHHTpaT, 
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MeTOKCMnponnriHHTpaT, cMeniaHHbie aqbuipbt 
HHTpaTOB, nonyHeHHbie nyTeM HMTpoBaHHfl 
cuByiuHoro Macna, H-OKTnnHHTpaT, 
H-AeunnHMTpaT, STwnreKcun HMTpaT, 
H3onponwiHMTpaT, us kotopwx >KenaTeneH 
2-3TnnreKCnn HHTpaT, h CMecH, c 
KOHL^eHTpai^MflMM 0,01, 10, 25, 50, 75, 100, 
150, 200, 250, 500, 750, 800, 900, 1000, 
1100, 1200, 1250, 1300, 1400, 1500, 1600, 
1750, 1900, 2000 ppm; npweMneMbi 6onee 
BbicoKkie KOHueHTpaMMM. flpyrkie KOHi4eHTpai4i/in 
BKHKDMaiOT ao npn6nn3HTenbHO 0,35, 0,40, 0,45, 
0,55, 0,60, 0,65, 0,70, 0,75, 0,80, 0,9, 
1,0, 1,1, 1,2, 1,3, 1,4, 1,5%o6. b TonnMBe 
kinn Bbiiue. 

flpyme Ao6aBKH, ynymuaioiAMe i^eTaHOBoe 
HHcno, BKnioMaioT Ao6aBKy Ha ocHOBe nepeKHCM 
c|)npMbi Arco, A^anKHnnepoKCkiA, KOTopyio 
mo>kho BBOAHTb b cocTaB TonnMBa 
npn6nn3HTenbHO ao 0,3, 0,4, 0,5, 0,6, 0,7, 
0,8, 0,9, 1,0, 1,1, 1,2, 1,3, 1,4, 1,5% oo\ 
unw 6onee. 

TaKMe aKTMBaTOpbi oco6eHHO >KenaTenbHbi b 
coHeTaHHH c n306peTeHneM 3a«BHTenn m 
oco6eHHO npeAnonaraKDTCfl Anfl npMMeHeHHM b 
HeAM3enbHbix TonnnBax. 

B HacTO^ii^ee BpeM* HMeK3TC« b npoAaxe 
HeKOTopbie sanaTeHTOBaHHbie 6e33onbHbie 
nonapHbie coeAMHeHMn c atihhhom uenbio, 
KOTopbie npeAnonaraiOTCfl b npaKTHKe AaHHoro 
M3o6peTeHMfl. ripeAnonaratoTCfl TaiOKe 
MHoroct>yHKUHOHanbHbie KOMnneKTbi Ao6aBOK. 
TaKkie KOMnneKTbi MoryT coA©P>KaTb 
AeTepreHTbi, areHTbi, ynyniuaiou^Me 
LjeTaHOBoe/oKTaHOBoe mucjio, Ao6aBKH, 
perynnpyioiAne oTno>KeHH« b KaMepe cropaHHFi, 
CTa6nnn3aTopbi TonnHBa, AoSaBKM, 
ynyniuaHDiAMe TeneHMe, areHTbi, 

npenHTCTByKou^Me o6pa30BaHWio neHbi, 
peoAopaHTbi, Ae3MyJibraTopbi, MHrn6nTopbi 
Koppo3MM, CMa3biBaioinMe Ao6aBKM n/nnn 
pacTBopnTenn a^h o6ecneHeHMn cTa6nnbHocTM 
KOMnneiaa. 

CMa3biBaK)iAne AOoaBKH oco6eHHO 
>KenaTenbHbi b AH3enbHbix/AMCTnnnflTHbix 
Tonni/iBax c HH3KMM C0A6p>KaHneM cepbi win ee 
OTcyTCTBHeM A^fl Toro, HTo6bi H36e>KaTb 
noBpe>KAeHHfl 060 pyAo Ba h m p , anacTOMepoB m 

T.A- 

Pa6oTa ripn 6onee HH3KMX TeMnepaTypax 
cropaHMfl b npaKTMKe H3o6peTeHM5i 3a^BMTen« 

HeO>KMAaHHO npHBOAHT K CHHKeHWO 

o6pa30BaHna oTno>KeHnCi bo bxoahom 
oTBepcTMM MH>KeKTopa Tonnnsa. 
llpkiMep 201 

Cnoco6 pa6oTbi ABHraTena npH 
TeMnepaTypax cropaHMfl no MeHbiueR Mepe Ha 
28°C (50°F) HM>Ke Toro xe TonnMBa b 
OTCyTCTBHM CflC-coeAHHeHMCi, coeAHHeHMM 
MeTannoB m ynymuaioinnx TeMnepaTypy 
BcnbiLUKu AoSasoK, perynnpytoiAUX o6pa30BaHne 
oTno>KeHn^, rAe yKa3aHHan pa6oTa npM 
noHM>KeHHoCi TeMnepaType npMBOAHT k 
cHn>KeHnio TennonepeAaHH b TonnwBo, 
ocTaioii^eecw BHyTpM nnki HaxoA«iMeec« B6nn3n 

OCeBblX HaKOHeHHMKOB BXOAHOrO OTBepCTHH 

MH>KeKTopa TonnuBa, KOTopoe HHane 
noABepraeTca B03AeMCTBHio BbicoKoii 
TennonepeAaHM, rAe CHiweHa BepoflTHOCTb 
o6pa30BaHM« CBo6oAHbix paAHKanoB, 
cnoco6Hbix k o6*beAMHeHHK) npn aBTOOKMcneHnn, 
XMMHHecKMX npeo6pa30BaHHW m/hjim 
pasno>KeHHfl ocTaBtueroca Tonni/iBa; n/nnn rAe 
CHM)KeHO o6pa30BaHne nunKMX oTjio>KeHMM m/mjim 
npoAyKTOB pasnoKeHMfl TonnwBa, Ae^CTByfou^Hx 
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KaK B9ll|6ctbo, npeAwecTBywDinee o6pa3oaaHMio 
ocaAKa, rAe OTnoweHi/m bo bxoahom OTBepcTHU 
TonxinBHoro MHweiaopa KOHTponupytoTCfl, n/unu 
orpaHMHeHMe noTOKa cocTaejineT MeHee neM 
10,0, 960, 8,0, 7,0, 6,0, 5,0, 4,0, 3,0, 
2,0% una MeHee; unvi HHane npu 
ncnonbaoBaHUM TecTa Peugeot XUD-9A/L Ann 
AnaenbHoro TorinuBa, H3Mep«K)mero 
3aKOKCOBbiBaHne HHweiaopa, nonyMaJOT 
CKopocTM noTOKa B03flyxa Bbiwe 180, 190, 200, 
210, 220, 230, 250, 260 mji/mwh npw non>eMe 
nr/iu 0,3 mm. 

H3o6peTeHue 3aHBWTenfl k TOMy ace 
HeoxnAaHHO CHHwaeT B03pacTaHne smhcchu 
NO x m TBepAbix MacTHL^, oSbiMHO npowcxoAflinee 
npu ncnonb30BaHnn Taicnx Ao6aBOK b cucTeMax, 
pa6oTaK>mnx Ha AH3enbHOM ToruwBe. 

npwMep 202 

Cnoco6 npuMepa 194, rAe Ao6aBKa no 
rcenaHwo coAepacviT Ao6aBKy, perynnpyioinyK) 
o6pa30BaHne OTnoxeHMfi Ha BXOAe, m/hjim 
Ao6aBKy, perynwpyiomyK) o6pa30BaHne 
OTnoweHHtf b KaMepe cropaHna, rAe yKa3amafl 
Ao5aBKa unw Ao6aBKw ucnonb3yK5TCfl b 
KOMno3nunn, coAepwamefi A^senbHoe 
Aono/iHHTejibHoe Ton/iMBo, b paBHOBecMM co 
CHkDKatomuM cropaHMe m TeMnepaTypy 
Kon mm ecTBO m CnC-coeAMHeHun (hum) m 
coeAMHeHM« (hum) MeTaruia, rAe yKa3aHHaa 
pa6ora ABwraTena npuBOAMT k yMeHbweHHio 

3MMCCMM NO x TBepAblX HaCTHLJ no 

CpaBHeHMK) C yKa3aHHOfi(blMH) A06aBKOM(aMM), 

KOHTpojiMpyrai^MMM o6pa30BaHne omo>KeHMM, 

npM MCnOJlb30BaHHM MX B HMCTOM AH3©JlbHOM 

AononHMTeribHOM TonnwBe 6e3 Ao6aBOK (b 
oTcyTCTBue CnC-coeAMHeHMJi m coeAHHeHHfl 
MeTanna ). 

3anBMTerib OTMenaeT, mto cBoftcTBa 
ynynweHHoro cropaHHH m CHHweHua 
TeMnepaTypbi no A3 h ho My n3o6peTeHwo 
Heo>KHAaHHo ynyntuaeT pa6onne 

xapaKTepMCTMKM Ao6aBOK, perynnpyK>mnx 
o6pa30BaHne omoMceHM^ bo bxoahom KnanaHe, 
b KaMepe cropaHun, m ynyniuaiomHX 
TeMnepaTypy BcnbiWKVi, a TaioKe KOMnneicra 
Ao6aBOK. 

npwMep 203 

Cnoco6 ncnorib30BaHMfl Ao6aBOK, 
perynnpyK)innx o6pa30BaHne OTJio>KeHMM bo 
bxoahom KnanaHe, b KaMepe cropaH^m, m 
ynyHiuaKou^Mx TeMnepaTypy BcnbiujKU, bo 
BHyTpeHHeM KaMepe cropaHkm: yKa3aHHbifi 
cnoco6 BKnioHaeT OAHOBpeMeHHyjo HHweKuuio 
pacnbineHHoro napa, coAepwaujero 
He3HaHMTeribHoe KonnMecTBO no MeHbiuetf Mepe 
OAHoro CflC-coeAMHeHUfl, o6ecneMMBaiomero 
BbicoKyio CKopocTb ropeHMfl (m/htim HH3KyiO 
TeMnepaTypy cropaHMfl), no MeHbiiietf Mepe 
oaho BbiCBo6o>KAaioinee BbicoKyio 3Heprnjo 
coeAHHeHne MeTanna n HesHanwTenbHoe 
KonnnecTBO coeAMHeHMM, perynnpyK)mnx 
o6pa30BaHne oTnoweHHPi bo bxoahom KnanaHe, 
b KaMepe cropaHMH, nnn ynyMiuaK>mnx 
TeMnepaTypy BcnbiiiiKw, utim CMecb, w 
coAepxamee HM3Koe KonnnecTBO cepw 
ynymueHHoe nnn o6biMHoe AononHHTenbHoe 
TonnnBo; c>KviraHne yKa3aHHoro napa b 
yKasaHHO^ KaMepe cropaHHH, rAe npoMCXOAMT 
cropaHMe o6naAaJometf bwcxokom KHHeTunecKOM 
3Heprnei^ napoBOM $a3bi MeTaruia; npu stom 
cyunecTByiOLque b KaMepe cropaHMn OT/io>KeHnn 
MOAnqbML^npyioTcn Mnn yMeHbinaKOTCfl, n/nnn 
oTnoKeHun bo bxoahom KnanaHe TaKKe 
MCHe3aioT nepe3 HeKOTopoe BpeMfl, no 
cpaBHeHMK) c ncnorib30BaHMeM yKa3aHHbix 
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0,3, 0,25, 0,2, 
0,09, 0,09, 0,08, 
0,001 rpaMMOB 



perynMpyioiAnx o6pa30BaHv»e oTnoweHMfl 

AO6aB0K (A06aBKM) B OTCyTCTBMM yKa3aHHbix 
criC-coeAMHeHMM m coeAMHeHMM MeTanna. 

TaioKe npeAnonaraeTcw, mto KOMruieKT 
Ao6aBOK AaHHoro M3o6peTeHnn 6yAeT 
cocTaaneH tbk, MTo6bi M36e>KaTb 3armnaHHfl 
BxoAHoro KnanaHa n 3arpfl3HeHkifl Macna b 
KapTepe. 

npkiMep 204 

Cnoco6 npuMepa 203, rAe yKa3aHHw« 
ABuraTerib npoxoAMT na6opaTopHbie nnn APyrvie 
McnbiTaHHR rAe n3MepeHHoe KonnMecTBO 
OTfiojKeHvi^ b KaMepe cropaHMfl kinn 
SKBUBaneHTHafl BenuMkina cocTaBJifleT MeHee 
300, 250, 220, 200, 180, 160, 140, 120, 100, 
80, 60, 40, 20, 10, 5,0, 3,0, 2,5, 2,0, 
1,75, 1,5, 1,25, 1,0, 0,75, 0,6, 0,5, 0,4, 
0,15, 0,125, 0,11, 0,10, 
0,075, 0,06, 0,05, 0,002, 
omojKeHMfi mm MeHee. 
npeAnoHTMTe/ibHbifl Bee OTno>KeHMfi cocTasnfleT 
MeHee MeM 1,5, 0,9, 0,6, 0,3, 0,15, 0,10 
rpaMMOB vim MeHee, Ha KaMepy cropaHMA mtim 
Ha sKBMBaneHT. 
npMMep 205 

Cnoco6 BbiiuenpMBeAeHHoro npuMepa, rAe 

MCnOJlb3yK)TCfl B AOCTaTOMHblX KOHL^eHTpai^HflX 

Ao6aBKM, perynnpyioi^He o6pa30BaHne 
OTnoxeHMM bo bxoahom KnanaHe, bo bxoahom 
OTBepcTMM nH>KeKTopa TonnuBa m o6pa30BaHne 
cMonncTbtx Beii^ecTB, rAe OTno)KeHnn bo 
bxoahom KnanaHe cocTaBnniOT MeHee 100, 90, 
80, 70, 60, 50, 40 Mr npu npoBeAeHMM TecTa 
BMW 3181 (BMW IVD test), m rAe KonnMecTBO 

OTnO)KeHH« BO BXOAHOM OTBepCTMM MH>KeKTopa 

TorinuBa He npeBbiiuaeT 10, 9, 8, 7, 6 wnn 5% 
vuiM MeHee ot HopMbi Ha 10000 MMJib npu 
ncnonb30BaHHM 2,2 n Chryler ABuraTenn (CRC 
PFI test), \a rAe MaKCMManbHbie npeAenbi 
o6pa30BaHMfl CMonncTbix Beu^ecTB cocTaBnnKDT 
70, 65, 60, 55, 50, 45, 40, 35, 30, 25, 20, 
15, 10, 5,0 Mr/100 Mn nnn MeHee (npoMbiTbifi), 
n/nnn 5,0, 4,5, 4,0, 3,5, 3,0, 2,5, 2,0, 
1,5, 1,0, 0,5 Mr/100 Mn imn MeHee 
(HenpoMbiTbiM). 
npMMep 206 

Cnoco6 npuMepa 205, rAe ABuraTenb 
npeACTaBn«eT co6ofi 6eH3MHOBbiii ABMraTenb 
nnn ABHraTenb BHyTpeHHero cropaHna, y 
KOToporo CTeneHb cxaTMn cocTaBnweT 9,6:1 
9,7:1, 9,8:1 9,9:1, 10,0:1 10,1:1 10,2:1 
10,3:1, 10,4:1, 10,5:1, 10,6: 1, 10,7: 1 
1, 10,9:1, 11,0:1, 11,1:1, 11,2:1 
11,4:1, 11,5: 1, 11,6: 1, 11,7: 1 
11,9:1, 12,0:1, 12,1:1, 12,2:1 
. 12,5: 1 
13,0:1, 
1, 13,5: 
14,3:1, 



10,8: 
11,3:1, 
11,8:1, 

12,3:1, 12,4: 1 
12,8:1, 12,9:1, 
13,3: 1, 13,4: 
14,1:1, 14,2:1, 
14,6: 1, 14,7: 
16,0:1, 



, 12,6: 1, 12,7:1 
13,1:1, 13,2:1 
1, 13,6:1, 14,0:1 
14,4:1, 14,5: 1 



1, 14,8:1, 14,9:1, 15,0:1 



15,5:1, 16,0:1, 16,5:1, 17,0: 1, 17,5: 1 
18,0: 1, 18,5:1, 19,0:1, 19,5:1, 20,0:1 
20,5:1, 21,0:1, 21,5: 1, 22,0: 1, 22,5: 1 
23,0:1, 23,5:1, 24,5:1, 25,0:1, 30,0:1 
35,0:1, 40,0:1, 50,0:1, 70,0:1, n CTeneHM 
OKaTHH, npuBeAeHHbie 3Aecb n/nnn 6onee 

BblCOKVie. 

npuMep 207 

Cnoco6bi m cocTaBbi 6eH3HHa, npMBeAeHHbie 
Bbiiue, rAe (R+M)/2 oxTaHOBoe muciio 
KOMno3HUHU cocTaBnaeT 85, 86, 87, 88, 89, 
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 
101, 102, 103, 104, 105, 106, 107. 

npMMep 208 

Cnoco6, ucnonb3yK>mnfi 6eH3HH, rAe 
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ABuraTenb cKOHCTpyupoBaH TaK, MTo6bi 
pa6oTaTb Ha 6eH3MHe, oiaaHOBoe Mkicno 
KOToporo paBHO wnu npeBbiujaeT 82, 83, 84, 85, 
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 
97, 98, 100, 101, 102, 103, 104, 105, 106, 
107, 108 (R+M)/2 MjiM Bbiiue. 
llpuMep 209 

Cnoco6 c ncnonb30BaHneM 6eH3MHa, r^e 
paooTa ABuraTena BKniOMaeT ucnonb30BaHMe 
3neirrpoHHoro ceHcopa Ha p/sroHauyiK) A^fl 
3aMeAneHHfl o6pa30BaHM« MCKpbi m r^e 
3ana3flbiBaHne MCKpbi m, cneAOBaTenbHO, 
3c()c})eicrnBHocTb cropaHMfl ynymuaeTca no 
cpaBHeHnto c m^ictum TonnnBOM no MeHbwefi 
Mepe Ha 0,5, 1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 
4,0 nnn 4,5 eAUHMLi oftraHOBoro Mucna nocne 
pa6oTbi, SKBHBaneHTHoC^ npo6ery 5000, 10000, 
15000, 20000, 30000, 50000 MMfib MnM 6onee. 

npkiMep210 

Cnoco6 npuMepa 209, rAe aKcenepaijwfl 
ABuraierifl, ncnonb3yjoLi^ero cocTaB TonnMBa 
3aflBMTerifl, b KOTopbiM bxoaut Ao6aBKa, 
KOHTporiHpyioujafl o6pa30BaHne OTnoweHMi* b 
KaMepe cropaHkm, ynynujaeTCfl Ha 1 ,0, 2,0, 3,0 
AO 10, 4,0 ao 15,0% nnn 6onee no cpaBHeHwo c 

OAHUM MHCTbIM TOn/lMBOM. 

CnC-coeAHHeHHH b mx hmctom bhas 6yAyT 
coAepKarb Ao6aBKM, Heo6xoAHMbie An* Toro, 
mto6n H36e>KaTb KopposMM n noAAep>KaTb 

CTa6HJlbHOCTb B OTHOLLieHUM o6pa30BaHHfl 

nepeKHcefi n r.A- HeorpaHMHHBaiou4Me npuMepbi 
BKniOHajoT CTa6MJiH3aTopbi Ha ocHOBe cfceHona n 
aMMHOB, TaKne KaK UOP 7 w UOP 5. Apyn/ie 
cTa6miM3aropbi BKntOMaioT 6e3 orpaHMMeHMfi 
annc^aTMMecKne m L^MKnoann^aTMMecKne awinHbi, 
TaKMe KaK N-L\w<noreKcnn-N, N-AMMeTunaMMH. 
flononHHTenbHbie npmviepbi mo>kho HaMTM b 
naTeHTe CUJA 3909215 m EP 188042. 
KoHL^eHTpai^MM 6yAyT M3MeHflTbCfl b 

3aBMCMM0CTM OT >KenaeMOM CTa6HJlbHOCTM. 

Hanpuwep, 3TE3 m AHM3onponkinoBbiM sdpwp 

HMGK3T 60Jiee CMJlbHyK) CKnOHHOCTb 

o6pa30BbiBaTb nepoKCMAbi, MeM MTB3, m, 
cneAOBaTe/ibHo, MoryT Tpe6oBaTb 6onee 

BblCOKMX KOH L^GHTpa L\V\Vl . 

B cnyMae Kap6oHaTOB, oco6eHHO flMK, npn 

KOHTaKTG C BOflOM B TeHGHHe npOAOJDKMTeribHOrO 

BpeMeHu M3-3a rviAponK3a Mo>KeT npoucxoAHTb 
pa3no>KeHMe ao MeTaHona, mto npuBOAUT k 
KopposnoHHbiM npo6neMaM. TaKMM o6pa30M, 
oco6eHHO wenaTenbHbi CHUxawi^ne 
coAepwaHMe BOAbi areHTbi, conn, 
AononHMTenbHbie pacTBOpMTenM, 
AeaMy/ibraTopbi, aHTMOKCMAaHTbi, 

CTa6nnM3aTOpbl, HHrn6HTOpbl KOpp03MM w T.n. 
npaJCTMKa KOppeKTMpOBKM. 

npeAnonaraeTCJi, mto MMCTbie CflC-TonriMBa 
3anBMTejiR, MMCTbie AononHMTenbHbie Tonnn Ba 
(b oTcyTCTBUM CI1C m/mjim cxieAMHeHMM MeTanna) 
n/nnn KOM6nHaL^nn CnC/AononHMTenbHoe 
Ton/iHBo, cTaHAapTHbie Ton/iMBa, 

MOAnc[)ML^MpoBaHHbie TonnMBa noTpe6yiOT 
KoppeicrnpoBKM, HanpnMep, nnn yMeHbiueHUH 
AaBneHkifl napa nriM nonn>KeHHfl AaBneHna napa 
(nfln), yBeriMHeHnfl TeivinepaTypbi BcnwiuKM nnn 
noBbiiueHMfl TeMnepaiypbi BcnbiLUKM (11TB), 
npeAOTspameHUfl oTAeneHMfl rvirpocKonnHecKoPi 
cpazb) MT.n. 

CnC-cnwpTbi c HH3KMM MoneKyjiapHbiM 
BecoM flanflioTCfl rurpocKonMHHbiMn m MMeraT 
T6HA©hljhk> OTAenflTbcyi b TonnnBHbix cncTeMax, 
KOHTaKTnpyHDii^MX c boaom nnn coAep>KaiHMx ee. 
TaKHM o6pa30M, xenaTeribHbi AonoriHnTejibHbie 
pacTBopnTenn, KOTopbie perynnpyK)T 
pa3AejieHne 4)a3. 



HeKOTOpbie Kap6oHaTbi, a nMeHHO pyiMeTwn- 
n AH3TnriKap6oHaTbi nweioT CKnOHHOCTb, npn 
HeKOTopwx ycnoBMHX, noABeprarbcn rnApo/iM3y 
npn KOHTaicre c OKpyKajou^eM cpeAofi. 
cnC-cnnprbi, acfMpbi, Kap6oHatbi, KeraHbi m T.n. 

5 c 6onee huskum MO/ieKyjiwpHbiM Be com 
Hao6opoT MoryT yBennnnBaTb AaB/ieHne napa 
nnn cHM>KaTb Tewinepaiypy BcnbiLUKM. Hx 
ncnonb30BaHne MoxeT TaioKe cHn>KaTb 
TeivinepaTypbi T-50, Bbi3biBa« npo6neMbi, 

1Q cBH3aHHbie c TflroM, unn yxyAiueHne 
TexHi/inecKUX xapaiaepncTMK. M3BecTHa 

B03MO>KHOCTb KOppeKTnpOBaTb T-50 M KOHeMHyK) 

TeiwnepaTypy KuneHkiw, ncnorib3ya 
AononHHTe/ibHbie pacTBopnTenn, o6pa3yK)U^ne 
a3eoTponbi, cm. mom naTem- EPO 8690642.6. 

75 B npaKTMKe AaHHoro M3o6peTeHna 
npeAnojiaraeTca kicnorib30BaHne pasnnMHbix v\ 
oTAenbHbix KnaccoB AononHnTenbHbix 
pacTBopMTe/ieii m cpeACTB aha CMflmeHMfl 
npo6neM, CBq3aHHbix c AaBjieHMew napa h 
TeMnepaTypoC^ BcnbiiuKn, oco6eHHO b TonnnBax 

20 6onee nwejibix, MeM 6eH3MH, HanpnMep 
Typ6opeaKTMBHOM, ra30Mne An« Typ6nH, 
AM3enbHbix Ton/iMBax m T.n. 

B o6meM npeAnoMTMTenbHo, htoGu 
AonojiHHTenbHbie pacTBopMTenn 6bmn 
CriC-coeAMHeHM«MM utih MMenn CBofiCTBa CI1C 

25 b oTHoujeH'nn cropaHM^/TeMnepaTypbi, v\m 
ynyniueHnfl ckopoctm ropeHHH. 
npeAnoMTMTenbHbi AononHMTenbHbie 
pacTBopnTenn, yBennMMBaK)UHMe CTn n/nnn Cr. 
npeAnoMTHTeiibHbie AononHHTenbHbie 

30 pacTBopnTenn 3aflBMTenn, ecxin He oroBopeHbi 
APyrne Tpe6oBaHnn, Aon>KHbi 6biTb ropioMMMn. 
ripeAnoriaraioTcw KaK HeopraHnnecKne, TaK \a 
opraHnnecKvie coeAMHeHnn. 

npeAnonaraeTCfl, mto npeAnoHTMTeribHbie 
yjiynujaioiAMe TeMnepaTypy BcnbiniKM 

35 AononHHTeribHbie pacTBopnTenn 6yAyT 
yBenMMUBaTb TeMnepaTypy BcnbiiuKM Ha 0,1, 0,5, 
1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 4,0, 5,0, 6,0, 
10,0, 15,0, 20,0, 25,0, 30,0, 35,0, 40,0°C mjim 
6onee. npeAnoHTMTeribHo yBennneHne Ha 
3,0 °C mjim 6onee. (IpeAnonaraeTCfl, mto 
yjiyHwaioLnne TeMnepaTypy BcnbiiuKM 
AononHMTejibHbie pacTBopi/iTe/in 6yAyT 
noBbiiuaTb ee ao MHHnManbHbtx BennMMH, 
o6ycnoBneHHbix ASTM Mnn 

npaBMTe/ibCTBeHHbiMM cneuncjDMKai^nflMn. 

45 nfln-AonojiHMTeribHbie pacT Bop m Ten \a 6yAyT 
cHn>KaTb AasneHne napa Ha 0,689, 1,38, 2,07, 
2,80, 3,40, 4,10, 4,8, 5,5, 6,2, 6,9, 7,6, 
10,3 Klla (0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 
0,8, 0,8, 1,0, 1,1, 1,5 o>/kb. AioPiM) nnn 
6onee. nflri-AononHMTenbHbie pacTBopMTenn 

so 6yAyT CHw>KaTb AaBnenne napa ao 3HaHeHHM, 
ne>KaiAMX b npeAenax ASTM nnw 
npaBHTenbCTBeHHbix cneunctDMKai^nfi. 

ripeAnoMMTaeMbie 3a?iBHTeneM 
AononHMTenbHbie pacTBopnTenn 6yAyT MMeTb 
TeMnepaTypbi nnaBneHna MeHee 20, 10, 0, -5, 

55 -10, -15, -20, -25, -30, ^0, -50, -60, -70, 
-80, -90, -100, -130, -140°C nnn HM>Ke. 
npeAnoMTMTenbHbi AononHMTenbHbie 
pacTBopMTenn c TeMnepaTypaMM nnaBneHM^ 
HH>Ke -5°C, 6onee npeAnoMTHTenbHO HM>Ke -40, 

60 -50, -60, -70, -80, -90°C MnM HM)Ke. 

Oco6eHHo npeAnonaraeTCP, mto 
ynyMiuaioiAMe TeMnepaTypy BcnbiiuKM 
AononHMTenbHbie pacTBopuTenw c BbicoKMMH 
TeMnepaTypaMM nnaaneHUfl AomcHbi 
coMeTaTbCfl c AonoriHMTenbHbiMM 
pacTBopnTenpiMM Mnn Ao6aBKaMM, BKnioMa^ 
AononHMTenbHbie pa ctbo p m Ten m c hmskom 
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TeMnepaTypoW njiaaneHHfl, oco5eHHO 
o6pa3y»OLHHMM aaeoTponbi . npeAnonaraioTcn 
cnnpTw, a TaK>Ke pacTBopHTenn Ha ocHOBe 
ymeBOflopoflOB. ripeAnoMTWTenbHbiM 
MHrn6uTopoM o6pa30BaHHH nbAa ABrmeTCfl 
MOHOMeTunoBbivi acf)np 3TnneHrnnK0Jifl, 

COOTBeTCTBytOLL^kiM Tpe6oBaHn«M CTaHflapTa 
ASTM D 4171. ripeAnoMTkiTenbHbiM HHTepBan 
KOHqeHTpaL\M^ npuMepHO ot 0,1 ao 0,15 % 06. 
OflHaKO Moryr wcnonb30BaTbCH m KOHi^eHTpai^MH 
BH6 3Toro HHTepBana. flononHHrenbHbie 
flo6aBKM, npenaTCTByiow,kie o6pa30BaHMio nbAa, 
BKniOMaKDT Phillips PFA 55 MB 0,15% 06. m 
MIL-1-27686 0,15% 06. mbkc. 

Taicnw o6pa30M, MMeeTca ncnoxiHeHne, r^e 
ncnojib3yioT MHoroHHcneHHbie AononHMTenbHbie 

paCTBOpMTe^H B OAMHaKOBblX win 

pa3nnHaiou4kixcH cooTHOweHkiflx, MMeioiu,ne 
pasnnMHbie TewinepaTypbi 3aiviep3aHMfl, 
TeMneparypbi BcnbiniKM h/hjim AaB/ieHUfl napa, 
CTn n cKopocTM ropeHHH. OAHa M3 T3KMX 
KOM6MHai^nK Mo>KeT BKriK)MaTb oamh niiM 6ortee 
AononHHTeribHbiM pacTBopnTenb(nn) c 
TeMnepaTypoK 3aMep3aHna ot yMepeHHofi ao 
BbicoKofi, MMeiomne TeiwnepaTypy BcnbiiUKVi ot 
yMepeHHOtf ao BbicoKofi h AonoriHHTenbHbitf 
pacTBopnTejib(nn) c TeMnepaTypofi 3aMep3aHna 
ot HHSKOfi ao oneHb HM3KOM, nocpeACTBOM nero 
nonyMeHHafl civiecb 6yAeT HMeTb coneTaHne ot 
ywiepeHHofi ao BbicoKofi TeMnepaTypbi BcnbiwKn 
n hm3kom TeMnepaTypbi 3aMep3aHna. 

B cnynae, KorAa AononHWTenbHbie 
pacTBopnTenn, ynyHiuaiow,ne TewinepaTypy 
BcnbiujKM, MMeioT BbicoKyio TewnepaTypy 
nnaBneHUfl, b npaicrwce A^HHoro H3o6peTeHna 
MoryT kicnorib30BaTbCR MHrn6nTopbi 
o6pa30BaHM« ribAa, BKntOHatoiUkie cnnpTbi, 
Aono/iHUTeribHbie pacTBopnTenn m T.n. t 
oco6eHHo ecnn CnC-coeAHHeHMe mtim 
AonojiHUTenbHbiM pacTBopwTerib He o6naAaeT 
AOCT3TOMH0 hm3kom TeMnepaiypow nnaBneHMfl 
h/mjim ecnn TeMnepaTypbi noTepn TeKynecTM nnn 
3aMep3aHM« KOHeMHoro Tonnnsa cnnniKOM 

BblCOKVI. 

flonoriHUTenbHbie pacTBopnTenu 3aHBHTenfl 
6yAyT HMeTb TeMnepaTypbi KuneHua Bbiiue 70, 
80, 90, 100, 110, 120, 300°C ujih Bbime. 
ripeAnoMTMTeribHbi TeMnepaTypbi KnneHn« Bbiiue 
130, 160, 190, 200, 220, 240, 260, 270°C mjim 
Bbiiue. 

>KenaTe/ibHbie TeMnepaTypbi BcnbiwKH 
AonojiHMTexibHbix pacTBopMTeneM cocTaBrmiOT 
-80, -31, -20, -15, -10, -5, 0, 10, 15, 20, 
25, 30, 35, 38, 40, 50, 58, 60, 65, 70, 75, 
80, 85, 90, 95, 100, 120, 130, 140, 150, 
160, 170, 180, 200, 220, 250, 300, 360°C, Bbiiue 
htm HH>Ke. npeAnoMTMTenbHbiMM 

TeMnepaTypaMM BcnbiLUKM AB/ifliOTCfl -100, -80, 
-60, -30, 0, 40, 60, 80, 100, 120, 130, 140, 
1 50 °C hjim Bbiiue. Bonee npeAnoHTUTeribHbi 
TeMnepaTypbi Bbiwe 80, 100, 120, 150, 170°C. 
flononHHTenbHbie pacTBopnTenn MoryT HMeTb 
TaKne we xapaKrepucTHKM b OTHoujeHMM 
TeMnepaTypbi scnbiwKM, mto h 
CnC-coeAHHeHnn. 

>KenaTenbHbie Aono/iHHTenbHbie 
pacTBopnTenn kiMeioT acpbiTyio TennoTy 
napoo6pa30BaHnn, npeBbituatomyio 18, 20, 21, 
23, 24, 25, 27, 29, 30, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 62, 

65 vap H fTbyKfl>K MOflb" 1 (UJIW SKBMBa/ieHTHyiO), 

win Bbiwe MeM 279, 286, 291, 293, 295, 298, 
300, 302, 305, 307, 309, 312, 314, 316, 319, 
321, 326, 330, 337, 342. 349, 354, 361, 365, 
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372, 377, 384, 395 Kfltf/KT (120, 123, 125, 
126, 127, 128, 129, 130, 131, 132, 133, 134, 
135, 136, 137, 138, 140, 142, 145, 147, 150, 
152, 155, 157, 160, 162, 165, 170 BTE/cf)). 
npeAnoMTMTenbHO, HTo6bi CTn 

AononHHTejibHbix pacTBopHTenefi 6binn Bbiiue, 
neM y nio6oro Aono/iHUTenbHoro TonnuBa, k 
KOTopoMy ohh MoryT 6biTb Ao6asneHbi. OAHaKO 
CTn MoryT 6wTb ypaBHOBeiueHbi ApyrviMn 
acneKraMH ncno^b30BaHM«, HanpuMep CTn 
KOHeHHoro TonrwBa, Bnn«HneM Ha CTn 
CriC-coeAHHeHH« (ecnn oho npucyTCTByeT), 
npenMyi^ecTBaMM b TeMnepaiypax BcribiLUKVi 
n/nnn AaBneHMM napa m t.a. llpeAnoMTMTenbHbie 
CKopocTM ropeHUfl paBHbi nnn Bbiiue 28, 30, 32, 
34, 36, 38, 40, 42, 43, 44, 45, 46, 47, 48, 
50, 55, 60 cm/c (naMMHapHoe 6yH3eHOBCKoe 
nnaMfl). 

npeAnoMTMTejibHbie TeMnepaTypbi 
AonojiHHTenbHoro pacTBopMTenfl npn AaB/iennn 
napa 1 mm AOJWHbi npeBbiiuaTb 20, 40, 60°C. 
Bonee npeAnoHTHTenbHbiMn flsrmioTCfl 
TeMnepaTypbi, npeBUUjaioii^ne 80, 90, 100, 120, 
130, 140, 150, 180°Cujiu6onee. 

B npHMeHeHuax, OTHocflinnxcfl k ynymueHwo 
TeMnepaTypbi BcnbtniKM htim CHM>KeHMio 
AaBJieHkifl napa oco6eHHo npn HaiiMMHH 
CnC-coeAMHeHUfl, npeAnoMTMTenbHO, MTo6bi 
AononHMTejibHbiM pacTBopnTerib (jim) HMen 
AaBneHne napa oko/io 1 mm htim MeHee npM 
TeMnepaTypax okotio mjim Bbiiue -20, -10, 0, 20, 
30, 40, 50, 60, 65, 70, 75, 80, 85, 90, 95, 
100, 110, 120, 130, 140, 150, 160, 170, 180°C. 
Cm. "CnpaBOHHMK no xmmmm h ct)H3HKe" 

XMMMMeCKO« Pe3MHOBO£l KOMnaHUM (CRC) 
1969-1970, 1995. 

flonoriHUTenbHbie pacTBopkiTenn 3aflBHTen« 
MoryT 6biTb Bbi6paHbi H3 oneHb uunpoKoro 
KJiacca ropioMMx XMMMMecKHX Bem,ecTB. 
>KenaTenbHbiMM AononHWTenbHbiMn 
pacTBopwTermMH saflBHTenn flBJiHioTCfl Te, 
KOTopbie kiMeioT MeHee 22, 20, 18, 16, 14, 13, 
12, 11, 10 Mnn 9 aTOMOB yrnepoAa; 
npeAnoHTMTenbHbi MMetomne Menee 8, 7, 6, 5, 4, 
3, 2 hjih MeHee aTOMOB. B to speMH KaK 
coeAHHeHUfl, BbixoAflUHwe 3a yKa3aHHbie 
npeAeribi, npeAnonaraiOTcn m npneMneMbi, 
coeAMHeHkin, MMeioiAVie 6, 5, 4 nrin Hn>Ke stomob 
yrnepoAa b \\em TaioKe «BriflioTCfl 
npeAnoHTMTenbHbiMM. >KenaTenbHbi 
AononHMTenbHbie pacTBopnTenn, coAep>KainMe 
KMcnopoA flononHHTejibHbie pacTBop^Tenn, 
coAepKau^ne paAMKaribi OH, TaioKe 
KenaTeribHbi. 3a«BHTejib o6Hapy>Knn, hto 
AononHMTenbHbie pacTBopnTenn, MMeiou4ne 
MOJieKyjiflpHyio cTpyicrypy, b MacTHocTM, 
BicnioMaiOLAyio CH 3 C0 2 n/nnn OH, TaioKe 
)KenaTenbHbi. 

MoryT 6biTb npneMneMbi coeAMHeHUfl, 
C0Aep>KaiAne a30T, b 3aBHCMMOCTH ot 
npuMeHeHMfl. ripeAnonaraiOTCfl m 
Aono/iHHTejibHbie pacTBopnTenn, He 
coAepKamne yrnepoAa. 

npeAnonaraioTCfl TBepAbie AononHHTenbHbie 
pacTBopnTenn, KOTopbie MoryT 6biTb 
pacTBopeHbi o6i^mm pacTBopMTeneM. 
XkiMMHecKaa cTpyioypa AonoriHM ren bHoro 
pacTBopMTena He orpaHMMeHa m MoxeT 6biTb 
u, n Kn hh ecKO m , 6ML\HKnnHecKoii, apoMaTHHecKow, 
HeapoMaTMHecKoK, c pa3BeTsneHHbiMn nnn 
npnMbiMM i^enflMM, hjim KOM6nHaL\neM stux 
cTpyioyp. 

flpeAnoMTHTeribHO, HTo6bi AononHMTenbHbiM 
pacTBopMTenb 6bin TepMnsecKvi CTa6nnbHbiM, He 
pasnaranca npn HopMaribHOM o6pameHMM c hum 
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m npw o6bNHbix rewinepaTypax (cm. Bbiwe 
CTaHflaprbi Ha CflC) m He Bbi3biBan pasnoweHMH 
Aono^HHTenbHoro TonjiMBa, nanpuwiep 

o6pa30BaHHfl CMOJ1, KOppOSMM n t.a. 

>KenaTeJibHo TaioKe, mto6w nojiynepMOA 
cymecTBOBaHHa era npoflyiaoB ncnapeHMA mjim 



73 



ro 

oo 
ro 

a> 
co 

O 
ro 



cropaHna 6bin 
npeflnoHTHTenbHo 
(HanpMMep, 8, 5, 
npeAnoMTHTenbHo 
(Hanpuwiep, 24, 18, 
MeHee), Han6onee 



OHeHb KOpOTKHM, 

MeHee eflUHMi^ AHetf 
4 hjim MeHee), 6onee 
MeHee eAHHui^ nacoB 
12, 8, 4, 3, 2, 1 mjim 
npeAnoHTHTenbHO MeHee 
MMHyT (HanpuMep, 60, 45, 30, 15 hjim MeHee). 

KaK npeAnonaraeTcn 3Aecb, npaicrnKa 
npuMeHeHUfl AononHHTenbHoro pacTBopnTerm 

CHMMaeT Heo6xOAMMOCTb BKJlfOHeHMfl 

CnC-coeAMHeHnn m/hjim coeAMHeHH* MeTan/ia. 

>KenaTenbHO, MTo6bi cyu^ecTBOBana 
cnHeprnHecKa« B3anM0CBH3b Me>KAy 
CnC-coeAHHeHneM(HMflMn) \a AonojiHMTejibHbiM 
pacTBopnTeneM (hmm). TaKMM o6pa30M, 
oco6eHHo >KenaTenbHo oinpoKoe pa3Hoo6pa3ne 
b CMeweHHn AononnnTejibHbix pacTBopMTejieM. 

ripH MCnOJlb30BaHHM pa3JlMMHblX 

AononHHTenbHbix pacTBopnTejiew mjim mx 
CMecefi, no KenaHMK) c ynacTneM mjim 6e3 
CnC-coeAHHeHM«, mo>kho yAOB/ieTBopnTb 

pa3flHMHblM Tpe60BaHMflM. 

flpyrnMn cnoBaMn, oamh mjim 6ojiee 
Aono/iHurenbHbiti pacTBopHTeiib mo>kho 
ncnonb30BaTb ajih kohtpojia pa3AejieHMfl 4>a3, m 
oamh mjim 6onee Ana yjiymueHMfl TeMnepaTypbi 
BcnbiuuKM mjim cHuxeHMfl AasjieHMH napa, m eu^e 
oamh mjim 6ojiee - Ana cHiweHMfl TeMneparyp 
saMepsaHMA. nocKOJibicy He MMeeTcn 
orpaHnneHMM Ha run, KOJinnecTBo mjim HHrepBan 
coAep>KaHMfl AonojiHMTenbHbix pacTBopMTejiefi b 
CMecu, 3aHBnrenb oco3HaeT, hto pa3TiMHHbie 
TorinuBa 6yAyT BbisbiBaTb pa3nnHHbie 
Tpe6oBaHkm Anfl paannMHbix CMeceft 
AononHMTenbHbix pacTBopmeneii. Ho 
bo3mo>khoctm npeAnoMTMTeribHbi cMecu c oahhm 
KOMnoHeHTOM - AononHkirejibHbiM 

pacTBopnTeneM. 

npatanKa Mcnonb30BaHMfl AononHMTenbHbix 
pacTBopureneM MoweT 6biTb AononHeHa mjim 
saMeHeHa Mcno/ib30BaHneM Tflwenbix 
nurponHOB, BicnioMafl apoMaTMMecKne /wpowHbi. 
TaK, HMeeTCfl ncnonHeHne, Mcnojib3yiomee 
™>Kenbie m yMepeHHO Tflwejibie yrneBOAopoAbi, 
BKnionafl jinrpoMHbi, BMecro hjim b AonojiHeHkie k 
AonoriHMTejibHOMy pacTBopMTejiio(JiflM), KaK 
noApa3yMeBaeTCfl a^h yjrymiieHMfl 
TeMneparypbi BcnbituKu m ppn cHMKeHM* 
AaBJieHun napa. 

FlpeAnoHTMTenbHO TaioKe, HTo6bi 
ncnonb30BaHne AonojiHHTenbHoro 
pacTBopi/iTenfl He yBeriMMUBano TeMneparypbi 
nnaB/ieHMfl/3aMep3aHMfl, mjim He yMeHbuiano 
mjim He yxyAiuano CTa6nnbH0CTM TonnuBa, 
Koppo3MM, pa3pynieHMfl anacTOMepoB, smuccmm 
npn ncnapeHMM, smmcchh TOKCUHHbix BemecTB, 
cnyna^Hbix smmcxjmm npn cropaHnn, mjim He 
yMeHbiuario 6bi cKopocTetf ropeHMfl h CTn. 
ripeAnoMTMTenbHo Taiwe, HTo6bi 

ncnonb30BaHne flononHHTeiibHoro 
pacTBopurena He bhochjio BKnaA b 
o6pa30BaHne CMonncrbix Beu^ecTB nnn b 
oKMcneHMe. 

OAHaKO npn TaKnx o6cTOflTenbCTBax 
(HanpuMep, ecnn TeMnepaTypa 3aMep3aHMfl 
HeAOCTaTOHHo HM3Ka) npeAnojiaraerca 
npMMeHeHne Ao6aBOMHoro AonoriHMTenbHoro 
pacTBopMTerifl, 3aMemaK)mero Aono/iHUTenbHbiw 
pacTBopurenb, unn Apyrow Ao6aBKM, nnn 
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cpeACTB. 

Ha6yxaHMe hjim pa3pyweHMe anacTOMepa, 
Koppo3Mio hjih pa3/io>KeHMe ToanwBa mo>kho 
CKoppeKTupoBaTb nyTeM ncnoxib30BaHHfl 
AonoriHUTejibHbix areHTOB, HanpuMep 

HHrn6HTOpOB KOpp03MM, 3 HT M O KCHfla H TOB V\ T.A- 

OAHaKO 3aflBHTe/ib npeAnonnTaeT 
AonojiHMTeiibHbie pacTBopnTexiH, He 
Bbi3biBaiomkie noAo6Hbix npo6neM. 

>KenaTenbHo, mo6bi Aono/iHUTeribHbM 
pacTBopnTerib 6bm pacTBopuM b 
cnC-coeAHHeHnn, ecnn oho ncnonb3yeTCfl, n, 
no >KejiaHHKD, b AononHUTenbHOM ToruiMBe m/mjim 
BOAe. npeAnoHTHTenbHbi AonojiHmenbHbie 
pacTBopnTenn, MMeiotAne orpaHtmeHHyio 

paCTBOpMMOCTb I4J1M He pacTBopuMbie B BOAe. 

3aflBMTenb TaioKe oSHapy^nn, mo aha 
UeneM cHM>KeHnn RaBnemn napa m/hjim 
noBbiLueHM* reMnepaTypbi BcnbiuuKM 
xenaTenbHbi HeneTynHe n He o6pa3y*oi^ne 
mohob flonoriHMTenbHbie pacrBopnTenn. 

3aflBHTeiib o6HapyKnn, mto >KenaTenbHbiMw 
aanfliOTCfl pacTBopuMbie b ymeBOAopoAax, 
ropiOHne rnMKOJiM, KeTOHbi n nx ai^eTaTbi n 
scpupbi. >KenaTenbHbi TaKxe yKcycHan, 
nponnoHOBan, MacnflHa^, BanepbAHOBaa n 
KanpoHOBan KMcnoTbi, BKmowafl nx aL^eTaTbi, 
cno>KHbie m npocTbie acf)npbi. flpMewLneMbi 
sTuneHbi, 6yTeHbi, nponeHbi, reKceHbi n 
neHTeHbi. 

HeorpaHUMMBaiOLUMe npuMepbi 
AonojiHMTenbHbix pacTBopnTenevi 3anBmenn 

BKTIfOHaiOT CnnpTbl, mUKOflH, KeTOHbi, 3Cf)Mpbl, 

0eHoribi, ai^eTann, a3HAbi kucjiot, ranoreHMAbi 

KMCJ10T, KMCJlOTbl H MX npOM3BOflHbie 

(anbAernAbi, annct)aTMHecKne AHKap6oHOBbie 
KMcnoTbi, a/iMqbaTMMecKMe MOHOKap6oHOBbie 
KMcnoTbi, ajiMqbaTMMecKMe nojiMKap6oHOBbie 

KMCJlOTbl, aMMHOKMCJlOTbl, TMApOKCMKMCJlOTbl, 
MMMAbl, KeTOHbi, HMTpOJIOBbie KMCJlOTbl, 

opTOKMcnoTbi, HaAKMcnoTbi m t. a), yKcycHyio 

KMCJIOTy, aHrMApMA yKCyCHOM KMCJlOTbl, sqbMpbi 

yKcycHOM KMCJlOTbl, ajibAerMAbi, aiiMcf)aTMHecKMe 
yrneBOAopoAbi (BKniOHafi jiMrpoMHbi c bwcokom 
TeMnepaTypoM KMneHMn), aMMAbi, aMMAMHbi, 
aMMAOKCMMbi, aHrMApMAbi, apoMaTMHecKMe 
yrneBOAopoAbi, asMAbi, a3MHbt, sqbMpbi 
33ejiaMHOBOM KMCJlOTbl, asocoeAMHeHMfl, 
6eTaMHbi, 6poMai4eTajibAerMAbi, 6poM3TaHbi, 

6pOM3TMJieHbl, 6pOMyKCyCHbie KMCJlOTbl, 

6poM6yTaHbi, 6poM6yTeHbi, 6poM6yTMjieHbi, 
6pOM3C})Mpbl, AM6poMcoeAMHeHM5i, MacnyiHbie 

KMCJlOTbl, 3C(DMpbl MaCJlflHOll KMCJlOTbl, CJlOKHbie 
SCpMpbl, OpT03Cf)Mpbl, npOCTbie 3Cf)Mpbl, TJ1MKOJ1M, 
3TMJieHrJlMKOJlM, AM3TM JieH TJ1 M KOJ1 M , 3C(5Mpb! 

AMSTMJieHrjiMKOJifi, aLteTaTbi AMSTMjieHrnMKOjui , 
nponMJieHrjiMKOJiM, cjio>KHbie m npocTbie scfiMpbi 
nponMJieHrjiMKonfl, AMnponMJieHrjiMKOJin, sc^upbi 

TJlMKOJie^, TpMSTMJieHTJlMKOJlM (BKJUOHaJl MX 

aL\eTaTbi, AMaueTaTbi, cno>KHbie scf)Mpbi, 
npocTbie acfiMpbi m aMUHbi), TeTpasTHJieHmnKonn 
(BKJiiOHafl mx aL^eTaTbi, AMai^eTaTbi, cno>KHbie 

SC^Mpbl, npOCTbie 34)Mpbl M aMMHbl), 

TpunponnjieHmnKOjin, TeTpanponmieHmnKOJiM, 
AM6yTMJieHm mkoji m , TpM6yT MneH m m koji m , 
TeTpaSyTujieHmnKonn, neHTasTuneHm mkoji m 
(BKnioMafl mx aL^eTaTbi, AMai^eTaTbi, cno>KHbie 

3Cf)Mpbl, npOCTbie 3C{)Mpbl M aMMHbl), 

rjiML^epMHOBbie kmcjiotw, mMi^epMHbi, 

C|)OpMMaTbl, Kap6MHOJlbl, Kap6MTOJlbl, HMTpMJlbl, 

ai^eTaTbi, 3TMJieHai4eTaTbi, cno)KHbie 3c})Mpbi, 
rviApaTbi, rMAPMAbi, rMAponepoKCMAbi , 

TMApOKCaMOBbie KMCJlOTbl, TMAPOKCM KMCJlOTbl, 
MMMAbl, MMMHOKMCJIOTbl, MMMHbl, KeTeHbl, 

jiaicraMbi, jiaKTOHbi, rjiMKoneBbie kmcjiotw, 
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MacriHHbie KvicnoTbi, KanpoHOBbie KMcnoTbi, 
BanepnaHOBbie kmc/iotm, n30KanpoHOBue 

KMCTIOTbl, HUTpOJlOBbie KMCTIOTbl, HMTpoaonoBbie 
KMCTlOTbJ, OKTaHOBbie KMCnOTb!, SCfDMpbl 
OKTaHOBblX KMCJIOT, OHHeBbie COeflUHeHMfl, 
OpTOKMCnOTbJ, OpT06opaTbt, OKTMHbl, OKTeHbl, 

oKraHOHbi, oKCMMbi, scpMpw maBeneBofi 
KHcnoTbi, iMaBeneBbie KHcnoTbi, yKcycHbie 

KMCTIOTbl, 3Cj)Mpbl yKCyCHblX KMCJIOT, 3Cj)Hpbl 

nenaproHOBoi^ KMcnoTbi, nponwoHOBbie KHcnoTbi, 
acfckipbi nponnoHOBoii KMcnoTbi, BanepbHHOBbte 
KMCJioTbi, nponaHAHOHbi, nponaHOHbi, STeHN, 
nponeHU, 6yTeHbi, nemaHbi, neHTeHbi, reKceHbi, 
scfwpbi BanepbflHOBbix kmctiot, wacnnHbie 

KMCTIOTbl, 3C()Hpbi U^aBe/ieBOft KMCTlOTbl, 30>Mpbl 

MacnflHbix kmctiot, BanepbHHOBbie kvicjiotw, 
3(J)kipbi BanepbWHOBbix kmctiot, myTapoBbie 
KucnoTW, 30npbi rnyiapoBbix kmctiot, 2- mtim 
3-nemaHOHbi, KanpoHOBbie KMcnoTbi, scfcMpbi 
KanpoHOBbix kmctiot, SHamoBbje KHcnoTbi, 

30>pbl SHaHTOBblX KMCTIOT, 3C})Hpbl NiypaBbMHOR 

KucnoTbi, scfwpbi mMKonefi, OKTeHbi, oicraHOHbi, 
u^aBeneBue KMcnoTbi, 3($>Mpbi maBeneBbix 

KMCTIOT, 3Cf)Mpbl KanpOHOBOM KMCTIOTbl, 

reKcaHOHbi, opoMMAbi Tonyona, Kpe30Tibi 
Tonyona, AWMeTMTiaMMHOCoeAMHeHMH TOTiyojia, 
34>npbi To/iyona, oKcunbi Tonyojia, 
neHTaHAHonw, nepoKCMAbi, cfjypaHbi, scfwpbJ 
2-<t>ypaHKap6oHOBbix kmctiot, c^ypcfDyponbi, 
nponeHbi, aKpnnoBbie KucnoTbi, scfwpbi 

aKpHflOBblX KMCJIOT, 30>Mpbl, 3TeHAHKap60HOBbie 
KMCTIOTbl, 6pOMMpOBaHHbie CriMpTbl, STSHTpMOTlbl, 

nponaHTpnoTibi, oyTaHTpMonbi, neHTampMonbi, 
HacJyranMHbi, reKcaHTpMonbi, ren Tampion bi, 

OKTaHTpMOTIbl, HMTpo6eH30fl, MOA6eH30J1 , 

2- HMTpO(f>eHOTI M T.n. 

AonOTIHMTeTlbHbIMM HeOipaHMHMBaiOU^MMM 

npuMepaMM HBrmioTCH (BKnioMafl TaiOKe mx 
roMOTtora m aHanom): TpMSTHJieHmviKOTib, 

3- aMMHonponnnoBbiM scfwp TpMSTMTieHrjiMKonfl, 
TpM3TMfieHrnMKonbAMai4eTaT, MOHo6yTnnoBbiM 

30Mp TpMSTHfieHmUKOTlfl, MOHOMeTMTIOBblffi 
3Cf)Mp TpMSTM JieH m M KOfl , MOHOnponMJlOBblM 

scjwp TpusTMneHmMKOJiH, TeTpasTMneHrjiM koti b , 
A m 6 yro KCMTeTpa st une h m m koti b , Anai\eTaT 
TeTpasTMneHrriMKorifl, aMMHonponMTioBbifi ocpup 

TeTpaSTMTieHrnMKOTlfl, MOH06yTMT10BblM scfwp 
TeTpa3TMJieHrJlMKOTlfl, MOHOMeTMTlOBblM 3(J)Mp 

TeTpasTuneHrnMKOTifl, AHMeTMnoBbifl scfwp 

TeT paSTMJl e H m M KOTI , AHSTMJlOBblM 3Cf)Mp 
TeTpaSTMTieHmMKOTIfl, MOHOSTMTlOBbM 3(|)Mp 
TeTpaSTMTieHrTlMKOTlfl, MOHOTiponMTIOBblM 3Cf>Mp 

TeTpasTMneHrriMKorifl, TeTpa3THTieHneHTaMMH, 
TpMnponMTieHTTiMKOTib, TeTpanponnneHrTiMKonb, 

AMnpOriMTieHTTlMKOTlb, MOHOMeTMTIOBblM 3Cf)Mp 

nponMTieHmMKOTiyi, MOHOMeTunoBbiCi scfwp 

STMTieHrTIMKOTIfl, MOHOnponMTlOBblM 3Cj)Mp 

STUTieHmMKOTIH, MOHOnponMJlOBblfi 3<p1Ap 

nponMJieHmUKOTIfl, MOHOOyTMTlOBblM 30>Mp 

STUTieHrjlMKOTin, MOHOMeTMTIOBblM 3Cf)Mp 

npOnMTieHrTlMKOTIfl, MOHOSTMTlOBbIM 30>Mp 

AM3T MT1 eH r/1 M KOTI , M0H06yTMT10BblM 3Cj)Mp 

AMSTMTieHrTlMKOTIfl, MOH06yTMT10BblM 3Cf)Mp 
AMnponMTieHmMKOTlfl, MOHOHeTHnOBblM SCjDkip 

TpMnponMJieHrTiMKOTiw, nporiMTieHrTiMKOTib, 

3THTI6H PT1 M KOTI b, TeKCMTieHmMKOTlb, 

AMnponnneHrTiMKOTib, AUSTuneHmnKOTib, 
TpMnpon MTieH m mkoti b , TeTpasTMTieH m mkoti b , 
TeT pa m eTMTi e h tti m koti b , TeTpanponMneHTTiMKonb, 
noTiMSTuneHmnKOTib (200, 300, 400, 600, 1000, 
1500, 1540, 4000, 6000 Ashland Chemical),' 
nojiMSTun e h m h koti b 3350 (Spectrum), 
noTinnponM/ieHrjinKOTib (P400, P1200, P200o[ 
P4000 Ashland Chemical), ^KnoreKcujiaMMH, 

AM6yTMTiaMMH, AUaTMTiaMHH, AMSTMTieHTpnaMMH, 



AM3TMJ13TaHOTiaMMH, AMM30npOnaHOJiaMMH, 
MODC^HMH, TpM3TMTiaMMH, TpMSTHJieHTeTpaMMH, 

TpMM3onponaHO/iaMMH, TOJiyon, 
aMMHOMeTunnponaHOTi, oKMCb nponnneHa, 
nponMneHTTiMKOTib, 1 ^-nponaHAMOJiKapeoHaT, 
5 canni^nnoBaH KucnoTa, «HTapHa« KucnoTa, 

BMHH3J? KMCnOTa, Ay^MJlbHafl KMCTIOTa, 

2,2,4-TpMMeTMnneHTaH, AHMeTMTi6eH30Ttbi, 

AMMeTMTl4)OpMaMMA, H-MeTMTI-2-nMppOTIMAOH, 

aMnnoBbifl criMpT (nepBkNHbjtf), L^MicnoreKcaHOTi, 
1Q 2-3TMTireKcaHOTi t wieTunaHnnoBbiM cnupT, 
TeTparviApocfrypc^ypMTioBbi^ cnupT, cnnpTosc^np 
TEXANOL (Eastman Chemical), UCAR Filmer 
IBT (Union Carbide Corp.), aiuunaLjeTaT, 

AByXOCHOBHblft 3Cj)Mp, SCjjkipHblM paCTBOpMTeTIb 

EEP (Ashland Chemicals), 2-3TnnreKcwnaL^eTaT, 
15 aueiaTbi 3cf)npoB muKOTifl (DB, DE, DPM, EB, 
EE, PM, Ashland Chemical), M3o6yTnnai^eTaT, 
M3o6yTMTiM3o6yTMpaT, H-neHTunnponMOHaT, 
LtuKnoreKcaHOH, 2-reKcaHOH, 3-reKcaHOH, 

2- MeTMTi-3-neHTaHOH , 3- m eT mti -2-ne HTa h oh , 

4- MeTMTi-2-neHTaHOH, 3,3-AMMeTMn-2-6yTaHOH, 

20 AHaKTOHOBUM CnupT, AHH306yTMTIKeTOH, 
STMTIMeTHnKeTOH, nMHaKOTlMH, MeTOH, 

3,3-AM(})eHMTi-2-6yTaHOH, 1 -rMApoKCM-2-6yTaHOH, 

3- mAP0KCH-(d !)-2-6yTaHOH , 

3- MeTnn-2-6yiaHOH , okcmm 2-6yraHOHa, 
2-6yTaHOH, 2-MeTM/inponnoHOBafl KMcnoTa, 

25 L^MKTIOneHTaHOH, UMKTlOnponMTlMeTMTlKeTOH, 

2-TeTparMAPO(J)y puriMeTaHOTi , uMKnoreKcanoH , 

M30Ct)OpOH, MeTMTiaMMTIKeTOH, 

MeTnnn3oaiwnTiKeTOH, ai4eTMTiau,eTOH , yKcycHbiM 
aHrnAP^A, 6eH3M/ioBbiM cnupT 

30 ( cc-rMApoKCMTonyon) m ero npoM3BOAHbie, 

TpMM306yTMJieH, TeTpaM306yTMTieH, 

ariTiMTiMAeHAMau.eTaT, ai^eTon, 
1 (4-MeTOKCMc£eHMTi)-2-nponaHOH, 
M3o6yTMpo4>eHOH, ai^eTOHMnCeHSon, 
6yTnnaL^eTaT, anncfjaTMMecKMe cnnpTbi OA, 
35 C-4+, h -oyT i/in 6y tm paT , ueTunoBbiM cnMpT, 
u,MK/ioreKcaH, L^nicnoreKcaHoTi, L^MKnoreKcaHOH, 

AMSTMTICjDTaTiaT, 

2 , 5- am MeTOKCMTeTpa rM a pocf) y pa h , n-AMOKcaH, 
1,3-AMOKcaH, 1,4-AHOKcaH, 

5- rnApoKcn-2-MeTMTi-1 ,3-AMOKcaH, 

40 mMKOJlbMeTMTieHOBblM 3C{)Mp, 

nponMTieHKap6oHaT, M3onponM/ieHKap6oHaT, 
rjiMLiepMH, 1 ,2,3-nponaHTpnoTi, renTaH, 
H-reKcaH, 2-MeTnnneHTaH , 3-MeTn/ineHTaH, 
MeTMnuMKnoneHTaH, rviApoxMHOH, 

4g M30neHTMTIOBblM CnMpT, MeTMJISTMTlKeTOH, 

4- MeTM/i-2-n eHTa ho h , MeTMTinponMJiKeTOH, 
AHM3onponMJiKeTOH, 1- utih 3-mtih 4- mjim 

5- rM apokcm -2-n e HTa hoh , AMM3on ponMTiKeTOH , 
MeTkinnponMTiKeTOH, A^ai^eTOHOBbiM cnMpT, 
M3oneHTMn4>eHOTiKeTOH, 2-neHTaHOH, 

50 AHaU,eTOHOBblfi CnMpT, H-eyTMilC^eHOTlKeTOH, 

i-ayTMTi4)eHOTiKeTOH, 2-6yTMTict>eHonKeTOH, 
M3onponMnaL\eTOH, 2- utim 3- mtim 
4-MeTOKCM4)eHon, A^rviApaT 114a Bene bom 

KMCTIOTbl, neHTaH, Cf)eHOTl, S-MeTOKCMCfjeHOTI, 
1,2-MTlM 1,3- MTIH 1,4- MTIM 2,4- MTIM 2,5- MTIM 
55 2,6- MTIM 3,4- MTIM 3,5-AMMeTMTICj)eHOT1, 1-OKTeH, 

M3o6yTMTi-2-MeTMTinponaHaT, 2-4)eHOKCM3TaHOJi, 

AM3TMTlKap6MTOTl, 6y T MTI K3 p6 M TOT1 , 
MeTMJ13TMTIKap6MHOTl, STMfieHrTlMKOTIb, 

STMTieHai^eTaT, sTM/iai^eTai, aL^eTo^eHOH, 
6eH3Mnai^eTaT, 1,3-mtim 1,4- mtim 
60 2,3-6yTaHAMOTi, ct)opMaTibAerviA, 0>opMaMMA. 

TpMSTMTlOBbIM 30>Mp OpTOyKCyCHOM KMCTIOTbl, 
TpMMeTMTIOBbJM 30>Mp OpTOyKCyCHOM KMCTIOTbl, 
LMaBeTieBbl^ 3C|3Mp (AMSTMTlOBbIM 3Cf)Mp 

LL^aBejieBOM KMcnoTbi), MeTMnrviAponepoKCMA, 
STMTirMAponepoKCMA, ai^eTMTinepoKCMA, 
3TMTinepoKCMA, An(TpeT-6yTMTi)nepoKCMA, 
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yKcycHbitf a h chap ha, 2-3Twn6yTnnoBbiCi 3dpvip 

yKCyCHotf KHCTIOTbl, Kpe3HT10Bbie 3Q>Hpbl 

yKcycHon" KHcnoTbi, MernnrriMKormT, MeTH/ioBbiH 

3$Hp CpeHOKCHyKCyCHOH KHCTIOTbl, HHTpvinoBafl 

KMcnoTa, MacnaHaa KHcnoTa, 2-6yTHTiMacTiflHafl 
KHcnoTa, 2-3THDMacnflHafl KHcnoTa, 
TpeT-6yTnnMacnflHan KHCTIOTa, 6yTMJiHMTpnri, 
nponwioBbiH sdpup MacrmHOH KHcnoTbi, 
AHSTHnyKcycHaa KHcnoTa, aLjeToyKcycHaa 
KucnoTa, annnjiaL\eTOHaueTaT, 
AHaueTHJiaijeTOH, auewiaueTOH, sTHTioBbin 

30>Hp 6eH30HHOH KHCTIOTbl , MeTHTlOBblH 3(J)Hp 
MaCTlHHOH KHCTIOTbl, 3THJ"IOBblH 3Cf)Hp MaCTlflHOfi 
KHCJlOTbl, npOTlHJlOBblH 3Cf)Hp MaCTIflHOH 

KHcnoTbi, H3oaMnn6yTHpaT, nponwnoBbiH 3Cf)Hp 

MaCTlflHOH KHCTIOTbl, reKCHTlOBblH 3Cf)Hp 

MacnaHOH KHcnoTbi, 2-MeTHJi-(d) MacnflHafl 

KHCTIOTa, 2-MeTHTl-(dl) -MaCTlWHaH KHCTlOTa, 
STHJlOBblH 3C|)Hp 3-MeTHTIMaCTIflHOH KHCTIOTbl, 
MeTHTlOBblH 3Cf)Hp 3-MeTHTIMaCTlflHOfi KHCTIOTbl, 
H30nponHJ10Bbl« 3C^Hp 3-MeTHTlMaCTIflHOH 
KHCTIOTbl , 2,2-AHMeTHTIMaCTlflHaJl KHCTIOTa, 
ariTIHTIOBblH 3C|)Hp MaCTlflHOH KHCTIOTbl, aMHfl 
MaCTIflHOH KHCTIOTbl, N,N-AHMeTHTlMaCTIflHafl 
KHCTIOTa, aHTHApHA MaCTIflHOH KHCTIOTbl, 
6yTHTIOBblH 3Cf)Mp MaCTmHOfl KHCTIOTbt, 
neHTHTIOBblH 3Cf)Hp MaCTIflHOH KHCTIOTbl, 

nponnnoBbiH scfwp MacnaHOH KHcnoTbi, 
AH3THTiyKcycHan KHcnoTa, 2-MeTHn-(d)MacnflHafl 
KHCTIOTa, MeTHTiaL^eToaL^eTaT, STHTiaLjeToaLjeTaT, 
AHSTHTiai^eTanb, ai^eTaT, ai^eTHJianeTOH, 

2,2-AHMeTMTIOBblH SCjJHp nponHOHOBOH KHCTIOTbl, 
2-0KC03THTI0BblH 30Hp npOllHOHOBOH KHCTIOTbl, 
2-OKCOMSTMTIOBblH 3CpHp nponHOHOBOH KHCTIOTbl, 

2-OKCOH3o6yTnnoBbi^ 3cf)Hp nponHOHOBOH 

KHCTIOTbl, 2-OKCOH30nponHTI0BblH 3Cf)Hp 

npOTIHOHOBOH KHCTIOTbl, MeTHTlOBblH - 3(j)Hp 
nponHOHOBOH KHCTIOTbl, STHTIOBblH 3C|)Hp 

nponHOHOBOH KucnoTbi, nponHTioBbin sqbnp 

nponHOHOBOH KHCTIOTbl, nponHOHOBafl KHCTIOTa, 
ITIHLjepHHOBafl KHCTIOTa, 1 ,2-AWMeTOKCH3TaH, 

1 ^-STaHAHOTi, 1,3-6yTaHAHon, 2,3-6yTaHAHOTi, 

1 .2.3- 6yTaHTpHOTi, 1 ,2,4-6yTaHTpnoji, 
myTapoBafl KHCTIOTa, myTapoBbin aHTHApHA, 
rnyTapoHHTpHTi, 1 ,5-neHTaHAnaTib, myTapoBbifi 
anbAernA, 2,4-neHTaHAHOH 

(CH 3COCH2COCH3), BanepbflHOBaa KHcnoTa, 
TieByTiHHOBaa KHcnoTa (CH 3COCH3COCO2H), 

AHMeTHTIOBblH 3Cf)Hp npo6KOBOH KHCTIOTbl, 

cy6epHHOBaa KHcnoTa, 1 ,2,3-neHTaHTpHon, 

2.3.4- neHTaHTpnoTi, 4>opMaMHA, 6poMyKcycHaa 
KHcnoTa, ai^eTaMHA, nHpoBHHorpaAHaa KHCTIOTa, 
MeTHJioKCHyKcycHaa KHcnoTa, nponnoHaMHA, 
anTiHTi6poMHA, AHSTHTiaLjeTanb nponeHanb, 
AHaL^eTaTnponeHanb, nponeHa/ib, 

1 ,2-nponaHAHOTi, 1 ,3-nponaHAHOTi, TTiHLjepMH, 

TpH MeTHTlOBblH 3Cf>Hp rTIHL\epHHa, 

aueTHTinponMOHHTi, ai^eTmiaL^eTOH, 
nponnoHOBafl KHcnoTa, MeTHTioKCHyKcycHaa 
KHCTIOTa, nponnoHaMHA, ManeMHOBbin aHTHApHA, 

KpOTOHOBafl KHCTIOTa, AHMeTHJlOKCanaT, 
H30MaCJlflHafl KHCTIOTa, TH APO KCH H30M aCTI H 3 
KHCTIOTa, STHTieHTTIHKOTIb, RMSTWHeHm H KOT! b , 

AHai^eTaT AHSTHTieHmHKOTifl, AusTHTioBbiH 3$Hp 

AHSTHTieHmHKOTIH, A^OTieHHOBblH 3<$Hp 
AHSTHTieHmHKOTin, MOH06yTHTIOBblH 3(J)Hp 
AH3T hti e H nn H koti 9\ , 

MOHO(2-THAPOKCHTinponHTIOBblH) 30>Hp 
AH3T HTI eHr/IH KOTI , MOH06yTHT10BblH 3Cf)Hp 
AHSTHneHfTIHKOTIfl , MOHOnpOnHTlOBblH 30Hp 
AH3THTieHTTIHKOTI«, MOHOMeTHTlOBblK 3Cf)Hp 
AHSTHTieHrTlHKOTlR, MOHOMeTHTIOBbl H 30Hp 
aL\eTaTa AHSTHTieHTTIHKOTIfl, MOHOSTHTlOBblH 
3Cf)Hp AH3THTieHrTIHKOnfl, STaHTpHOTIbl, 

nponaHTpnoTibi, 6yTaHTpHOJibi, neHTaHTpnoTibi, 



reKcam-pnoTibi, renTaHTpnoTibi, 
1 ,2,3-6yTaHTpnoTi ( 2,3,4-neHTanTpMOTi, 
1 ,2 ,3-neHTaHTpMon , 1 ,2,3-nponampMOTi, 
AMOKCHnem-aH, 2,4-AHOKCHnenTaH, 

reKCaHTpHOTIbl, MOH06yTHTIOBbl^ 34)Hp 

5 TpHSTHneHTTlHKOTIfl, npOHHOHOBa^ KHCTIOTa, 

aHTHAPHA nponHOHOBOH KHCTIOTbl, 6yTHJ10BblH 
3Cf)Hp nponHOHOBOH KHCTIOTbl, STHTlOBblfl 3C()Mp 

nponnoHOBoR KHcnoTbi, neHTwioBbifi scj^np 

nponHOHOBOH KHCTIOTbl, OKTHTIOBblH 3cj)Hp 
1Q nponHOHOBOH KHCTIOTbl, nHWieTlHHOBafl KHCTIOTa, 

npo6KOBaa KHcnoTa, a3enaHHOBafl KHcnoTa, 
MeTaKpHJioBafl KHCTIOTa, An6poM6yTaHbi 
(HanpHMep, 1,2; dl-2,3; 1,4; Me30-2,3; m 
t.a.), Tpn6poM6yTaHbi (HanpHMep 1,1,2; 1,2,2; 
2,2,3; h t.a), A^aL^eTaMHA, 

15 AM(2-6pOM3THTIOBblH)34)Hp, 2-3THJlTeKCaHOTI, 

4>ypcf)ypHTioBbiH cnnpT, 2-nponaHOH, 
2-nponeH-1-OTi, STHTiMeTaHaT, MeTHnsTaHaT, 
neHTaAHeHOBaa KHcnoTa, A^STunoBbiH sqbnp 
neHTaAneHOBoH khctiotu, A^weTHTiOBbiH scpnp 
neHTaAHenoBOH KHcnoTbi, a^hhtphti 
20 neHTaAneHOBOH KHcnoTbi, 2,3-neHTaAHOH, 
2,4-neHTaAHOH, 1 ,2,3-neHTaHTpnoji, 
BanepbflHOBafl KHcnoTa, MeTHnoBbiH scpup 
BanepbflHOBoH KHcnoTbi, 6yTHTiOBbiH scJdhp 

BanepbflHOBOH KHCTIOTbl, STHTIOBblH 3Cf)Hp 
Ba/iepbflHOBOH KHCTIOTbl, Cf)ypcf)ypHTIOBblH 30>Hp 

25 Banepb^HOBOH khcjioth, reKCHTiOBbiH sapnp 

BanepbflHOBOH KHCTIOTbl, HHTpHJl Banepb^HOBOH 
KHCTIOTbl, OKTHTIOBblH 30>Hp BanepbflHOBOH 
KHCTIOTbl, neHTHTIOBblH 3(J)Hp BanepbflHOBOH 
KHCTIOTbl, KapSHHOTl, 6yTHJ1Kap6HHOJl, 

30 AH3TMTiKap6HHOTi, MeTMTi-H-nponnTiKap6viHOTi , 

AHMeTHTIH306yTHT1Kap6HHOTI J 

3THnH3onponHJiKap6HHOTi, 
3THnH3onponHjiMeTHTiKap6HHon, 

AMHSOnponidTIKapGHHOTI, TpM3THJlKap6HHOTI, 
H30aM HTI Kap6H HOT! , 

35 A^MeTHJi-H-nponHTiKap6HHOTi > 

2-6yTHTIMeTHTlKap6HHOTI, 
MeTHTIHSOSyTHTIKapeHHOTI, 

AM3TMTlMeTMTIKap6MHOTl, MeTHJinponMTIKeTOH, 

MeTOKcnyKcycHaa KHCTIOTa, aueToyKcycHaa 
KHcnoTa, m eT HTia i^eTaT , t peT-a m hti a L^eTaT , 
40 3TMTiaL\eTaT, AnaqeTaT mHKOJifl, 

1 .2- nponeHAMonKap6oHaT, 1 ,2-nponaHAMOTi, 

1.3- nponaHAHon, aAHnoHHTpun, 
2-aMHHO-2-MeTHTi-1 -nponaHOTi, 

TpHSTHTteHTeTpaMHH, 6eH3aTlbAeTHA, 6eH3HH, 

6eH30Ti, TOTiyon, 6eH3HTiOBbin cnnpT, 
45 6yTMTiaueTaT, AMMeTMTiaHMTiMH, 

AM-H-nponHTiaHMTIHH, MeTHTIM306yTHTIKeTOH, 

H-aMHTii4MaHMA, AH-H-6y™TiKap6c-HaT, 

AHSTHnyKCyCHafl KHCTIOTa, AH3THTIO>OpMaMHA, 
AHH306yTHTIKeTOH, 3TMTl6eH30aT, 

50 3THnc|)eHHTiai4eTaT, renTaAeKaHOTi, 3>renTaHOTi, 
H-renTHTiaijeTaT, H-reKCHTioBbin scfDHp, 

MeTH-TIM30nponMTIKeTOH, 

4-MeTHTi-H-BajiepbHHOBaH KHcnoTa, 
o-4)eHeTMAHH, TeT paA© Ka h oti , 

TpHSTHTieHTeTpa M M H , 

55 2,6,8-TpHMeTHTi-4-HOHaHOH, 3TaHAHOTi, Kap6oHaT 
1 ,2-3TaHAH0Tia, AnaijeTaT 1 ,2-STaHAHOTia, 

AH MeTHTlOBblH 3C(DHp 1 ,2-3TaHAHOJia, A^HHTpaT 

1 ,2-3TaHAHona, n.n-AnweTHTiMypaBbHHafl 

KHCTIOTa, n. n-AH3THTIMypaBbHHa« KHCTIOTa, 
6yTHT10Bb!H 3C})Hp MypaBbHHOH KHCTIOTbl, 
60 H30aMHTICf)OpMHaT, OKTHTIOBblH 3C|DHp 

MypaBbHHOH KHCTIOTbl, neHTHTIOBblH 3C})Mp 
MypaBbHHOH KHCTIOTbl, npOnHTIOBblH 3C})Hp 
MypaBbHHOH KHCTIOTbl, H306yTHT10BblH 30>Hp 

MypaBbHHOH KHcnoTbi, nponapTHJiai^eTaT, 

2-MeTOKCM3TaHOJl, L^UKJlOneHTaHOH, 
UMKTIOnponHnMeTHTIKeTOH, STHTiaKpHTiaT, 
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3- m eTnn-2 -6yTa h o h , $eHon, 2- unu 3- nnn 

4- MeTOKCM(J)eH0Ji 1 anrviApufl BanepbHHOBOfl 
KucnoTbi, i^MKnoreKcaHOH, 
4-MeTn/i-3-neHTeH-2-OH, 2- mjim 3-reiccaHOH, 
(2,3 mjim 4>MeTnn-(2 mjim 3)-neHTaH0H, 
2-renTaHOH, MeTn/icfjeHnnKeTOH, AM3Tnn6eH30ji 
m a3y/ieH. 

Oco6eHH0 npeAnonaraeTCfl wmpokmm 
MHTepBan cMecetf AonojiHMTenbHbix 
pacTBopMTeneft, BKmonaR cMeweHMe flByx mjim 
6onee. TaK, nio6bie Asa mjim 6ojiee 
Aono/iHMTenbHbix pacTBopmejifl mop/t 6biTb 

MCnOJ1b30BaHbl COBMeCTHO B OAHHaKOBbDC MJIM 
pa3nMMHblX COOTHOUJeHUflX. 

HMeercfl ncnonHeHne, KOTopoe ofvbeAMHfleT 
AonojiHMTenbHbift pacTBopmenb (jim), 
noBbiwaioinMM* TeMnepaTypy BcnbiujKM, m cnupT 
h/m/im ApyroCi AonojiHMTenbHbiii pacTBopmejib, 
KOHTponnpyioi^MK rnAponn3 m/hjim 

rvi rpocKO n mm ecKoe pasAeneHne <$a3. HMeeTcn 
TaioKe McnoriHeHne, rAe AonojiHMTeJibHbiM" 
pacTBopurerib nnn CMecb AonojiHMTenbHbix 
pacTBopurenevi, KOTopbie, Hanpuwiep, 
AeficTByioT TaK, mtoou CHM3MTb AQB/ieHne napa 
mjim noBbicnTb TeMnepaTypy BcnbiWKM n t.a., 
Moryr TaioKe AeficTBOBaTb ksk o6m,Me 
pacTBopnTenn Ann pacTBopeHun 
HepacTBopuMbix mjim ywiepeHHo CMewMBaeMbix 
AonojiHMTeribHbix pacTBopMTejiefi n/nnn 
CnC-coeAMHeHUfl (hum), ecnn ohm 
Mcnonb3y»oTc«. 

3aflBMTerib oco3HaeT, mto cymecTByeT 
6onbiuoe pa3HOo6pa3Me KOMGnHai^nw, cMecefi m 

nponopi^MM, KOTOpbie f\B\OT B03MO>KHOCTb 

AOCTHmyTb MHoroMMcneHHbie u,enn n3o6peTeHwa 
3aqBMTenn. TaK, MMeeTCH oco6oe McnonHeHMe 
AaHHoro M3o6peTeHMH, rAe cymecTByiOT 
KOM6MHaqnM n CMecu AonojiHMTenbHbix 
pacTBOpMTeneM Me>KAy MHAMBMAyanbHbiMM 
AonojiHMTenbHbiMM pacTBopMTen«MM M3 nio6oro 
OAHoro Knacca; Me>KAy KnaccawM 
AonoriHMTenbHbix pacTBopMTejieiV, Me>KAy 
KfiaccaMM AonoriHMTeribHoro pacTBopMTenn(neM) 
m KfiaccaMM cnc-coeAMHeHMii; Me>KAy 
AonoriHMTenbHbiM pacTBopMTeneM(flMM) m 
AonojiHMTenbHbiMM TonriMBaMM; Me>KAy 
AonoriHMTenbHbiM pacTBopMTeneM(flMM), 

CnC-COeAMHeHMflMM M AOnOJlHMTeJlbHbJM , 
TOnJIMBOM(aMM), m/mdm T.H. 

npuMep 21 1 

TonnMBo c TeMnepaiypoM BcnbiaiKM ot 
yMepeHHOM ao BbicoKOM, BKniOMaioinee 
yjiyniuaiOLnee cropaHMe KonMMecTBO 
CnC-coeAMHeHMfl (npeAnoMTMTenbHO flMK), 
bo3mo>kho coeAMHeHMe MeTanna, m no MeHbLuefi 
Mepe oamh noBbiujaioiuiMM TeMnepaTypy 
BcnbiujKM ropioMMfi AononHMTenbHbifl 
pacTBopMTenb. 

npnMep212 

CocTaB AonojiHMTenbHoro pacTBopMTejia 

MJIM KOMn03ML^MM 

CnC-coeAMHeHne/AononHMTenbHbiM 

paCTBOpHTenb, OTJlMHaKXAMMCfl TeM, MTO OH 
paCTBOpUM B )KMAKMX yrjieBOAopoAHbix 
TonxiMBax, ropjoH m MMeeT TeMnepaTypy 
nnaBneHHW MeHee MeM 20, 10, 5, 0, -5, -10, 
-20, -30, -40, -50, -60, -70, -80 mjim -90°C; 
TeMnepaTypy KMneHMH, paBHyto mjim Bbiiue MeM 
100, 110, 120, 130, 140, 150, 160, 170, 180, 
190, 200, 210, 220, 230, 240, 250, 270, 280, 
300 o C; BO3MO)KH0 pacTBopn m biM b BOAe; 
HMeiou4MM naMUHapHyjo cKopocTb ropeHMH Bbiiue 
30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54, 56, 58, 60 cm/c; cKpbiTyio TennoTy 
McnapeHHfl Bbiiue 23, 25, 27, 29, 31, 33, 35, 
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37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 
59, 62, 65 vapHObyKfl* MOJib" 1 (mjim 
3KBMBaneHTHyK>); bo3mo>kho AaaneHMe napa 1 
mm npM TeMnepaType Bwwe -30, -25, -20, -15, 
-10, 0, 20, 30, 40, 50 , 60, 70, 80 , 90, 100, 
110, 120, 130 mjim 140°C; m, bo3MO>kho, 
TeMnepaTypy BcnbiaiKM no MeHbwefi Mepe 44,4, 
15,6, 26,7, 37,8, 48,9, 54,4, 65,6, 76,7, 
82,2, 93,3, 104,4, 121, 2°C (40, 60, 80, 100, 
120, 130, 150, 170, 180, 200, 220, 250°F), mjim 
Bbiiue; m, bo3mo)kho, TeMnepaTypy 3aMep3aHMfl, 
paBHyio MnM MeHee MeM -1,1, -6,7, -12,2, 
-17,8, -23,3, -28,9, -34,4, -40, -45,6, 
-51,1, -62,2, -67,8°C ( 30, 20, 10, 0, -10, 
-20, -30, -40 (-40°C), -50, -60, -80, -90°F) mhm 
MeHee; yKa3aHHan KOMnosMijMfl OTJiMMaeTcn TeM, 
mto noBbiuuaeT TeMnepaTypy BcnwiuKM 
ymeBOAopoAHoro ToruiMBa. 
npMMep213 

CocTaB TonnMBa, BioiK)MaK)i4M«: coeAMHeHMe 
MeTajina m CflC AononHMTejibHbiPi 
pacTBopMTenb mjim KOMrmeicr AonojiHMTenbHbix 
pacTBopMTeneM, OTnMMajotAM^CH TeM, mto oh 
MMeeT 3HSMeHne CTfl, npeBbiiuaroinee 326, 333, 
342, 349, 361, 372, 395, 419, 442, 465 
Kfl>K/Kr (140, 143, 147, 150, 155, 160, 170, 
180, 190, 200 BTE/qb) mjim Bbiiue, m >KejiaTejibHo 
CKopocTb ropeHMfl, npeBbiwaiomyK) 38, 40, 42, 
44, 46, 48, 50, 52, 54 kinM 6onee cm/c. 

flpMMep214 

flonojiHMTejibHbiM pacTBopMTenb mjim CMecb 
AonojiHMTenbHbix pacTBopMTenew, 
noBbiiuaioiuMfl TeMnepaTypy BcnbiaiKM m 
noHM)KaK)iAMK TeMnepaTypy 3aMep3aHM«, 
BKnKDMaiomMM: oamh MnM 6ojiee noBbiuja»oiAMX 
TeMnepaTypy BcnbiujKM AonojiHMTejibHbix 
pacTBopMTejiefi c TeMnepaTypoPi njiaaneHM« 
Bbiiue MeM -50, -40, -30, -20, -10, 0, 10, 20, 
30, 40, 50, 60 °C; m pa ctbopm m bt m b TonriMBe, 
ropjoHMM, cHMJKajoiAMM TeMnepaTypy 3aMep3aHM« 
areHT MnM AonojiHMTejibHbiPi pacTBOpMTejib, 
Bbi6paHHbiR M3 6yTMnKap6MTona, KapoMHOjiOB 
(BK/noMan Ann3onponMn, AHMeTMJieH-H-nponMJi, 

M30aMMJl, M T.A.). 1-OKTeHa, 4-OKTeHa, 
1-OKTMHa, 4-OKTMHa, SqbMDOB rJlMKOJlfl, 

3TMn e h rji m Kojie m , AH3TMneHmMKOjieM, 
AMM3onponnriKeTOHa, MeTHjinponMna, 
AMai^eTOHOBoro cnMpTa, MsonponMJiaqeTOHa, 
AMM3o6yTnnKeTOHa, i4HKnoreKcaHOHa, 
M30CpopoHa MnM APyMX AonojiHMTejibHbix 
pacTBopMTejiefi, MMetowuix yMepeHHoe (ao 
yMepeHHO BbicoKMx) 3H3MeHMe TeMnepaTypw 

BCnblUJKM M HM3KOe (AO OC06eHHO HM3KMX) 

3HaneHMe TeMnepaTypbi 3aMep3aHMfl, nnn CMecb 
mx; npM 3tom TeMnepaTypa BcnbiujKM 
KOMno3MU,MM npeBbiiuaeT 15,6, 26,7, 37,8, 48,9, 
60,0, 71,1, 82,2, 93,3, 104,4, 115,6, 126,7°C 
(60, 80, 100 (38°C), 120, 140, 160, 180, 200, 
220, 240, 260°F) m npM 3TOM TeMnepaTypa 
3aMep3aHM5i paBHa mjim HM?Ke MeM -12,2, -28,9, 
-34^, -40, -45,6, -51,1, -62,2, -67,8°C (-10, 
-20, -30, ^0 (-40°C), -50, -60, -80, -90°F) MnM 
MeHee. 

npMMep 215 

npMMep 214, rAe no MeHbuieM Mepe oahmm 
coeAMHeHMeM M3 AonoriHMTenbHbix 
pacTBOpMTejieM flBJi«eTc« TeT pasTM ji eH rn m koji b , 

TpM3TMJieHrJlMK0Jlb, 1-OKTeH, KeTOH C BblCOKOM 

TeMnepaTypoM BcnbiujKM, M3onponMnai^eTOH, 
AMM3onponnnaueTOH, AMM3onponMnAMai4eTOH, 
AMSTMneHai^eTaT, AMSTMneHflMaL^eTaT mjim 
coeAMHeHMe 3TMJieHai^eTaTa ( o^eHOJi (BKnioMan 
era npoM3BOAHbie) mjim CMecb; npM stom 



CM 
O 

CO 
CO 

CM 
OO 



-73- 



ro 

oo 
ro 

a 

a> 

CO 

O 
ro 



nonyMeHHaa CMecb MMeeT cpeAHee sHaneHMe 
CTI1 no MeHbwefi Mepe 28, 30, 32, 34, 35, 38, 
40, 42 vap H(T b )/Kfl)K Morib -1 . 
HpnMep216 

CodaB npuwepa 214, AononHMTenbHo 
coAepxaiMMM cnC-coeAMHeHne 
(npeAnoHTHTe^bHO flMK) m no wenaHMio 
coeAHHeHHe MeTanna; npn stom TeMnepaTypa 
BcnbtiUKM KOMno3Ui_ii/!u paBHa kiJin npeBbiLuaeT 
10,0, 15,6, 21,1, 26,7, 32,2, 37,8, 54,4, 65,6°C 
(50, 60, 70, 80, 90, 100, 130, 150°F), mjim 
6onee, TeMnepaTypa 3aMep3aHMH MeHee Mewi 
-40, -47, -50°F HO, -44, -46°C), nnn MeHee; a 
CKpbiTaa TennoTa McnapeHM* paBHa nnn 
npeBbiiuaeT 28, 30, 32, 34, 38, 40, 45 V ap H ( T by 

KflX MOflb" 1 (WDM 3KBHBa/ieHTHyiO BeJlUHMHy). 

npkiMep 217 

flpkiwep 216, rAe o&beMHoe OTHOiueHne 
cnC-coeAHHeHMn k AononHHTenbHOMy 
pacTBopnTenio(nM) HaxoAMTcn b npeAenax ot 
20:1, 15:1, 10:1, 8:1, 7:1, 6:1, 5:1, 4: 1, 
3: 1, 2:1, 1:1, 1:2, 1:3, 1:4, 1:5, 1:6, 
1:8, 1:10, npMMeM wenaTenbHbi cooTHOweHMfl 
Bbiaie 1:1 (cooTHoiueHUfl 2:1, 3:1 wenaTenbHbi, a 
cooTHoiueHUfl, npeBbiwaioLUkie 10:1, 8:1, 6:1, 
5:1, 4:1, npeAnoMTMTenbHbi). 

DpuMep 218 

BicniOHaiou^Mvi npuMep 217 c 
BbiLuenpuBeAeHHbiMM npuMepaMn m 
AonojiHMTenbHbiM TonnnBOMj npn 3TOM 
nonyneHHoe TonnMBO yAOBneTBopneT 
Tpe6oBaHHflM ASTM n/nnn npaBMTenbCTBeHHbiM 

CnemiCpMKai^HHM, OTHOCfllUMMCfl K CHHKeHWO 

ynpyrocTM napa m TeMnepaType BcnbiLUKM. 
npMMep 219 

flpuMep 218, rAe AonoriHMTeribHoe TonnMBO 
npeACTaBn^eT co6om o6biHHbiK" win 
ynymueHHbiM 6eH3HH, y KOToporo cHM^eHMe 
AaBiieHMji napa npeBbiiuaeT 55,1, 58,6, 62,0, 
65,5, 68,9, 72,3, 75,8, 79,2, 82,7 Kfla (8,0, 
8,5, 9,0, 9,5, 10,0, 10,5, 11,0, 11,5, 12,0 
c£/kb. akmm) hjim 6onee, n rAe nocne nonyMeHMH 
KOM6nHai4MM c AononHMTejibHbiM 

pacTBOpMTeneM nnn cMecbio AononHMTenbHbix 
pacTBopnTeneti (KaK H3Jio>KeHO Bbinie), 
CHn>KeHMe AasrieHMfl napa nonyneHHoro 
TonnuBa paBHO mvi MeHee neM 55,1, 51,7, 

48.2, 44,8 Kna (8,0, 7,5, 7,0, 6,5 cJVkb. 
AiofiM) mjim MeHee. 

npuMep 220 

ABnai^MOHHoe Typ6opeaKTMBHoe 
AononHHTenbHoe TonriMBO, BKmoHan Jet A, A-1 
nnn B; wnn #1-0 py\3er\hHoe, c HM3KMM 
coAep>KaHMeM cepbi unw HopManbHOM MapKM; 
hjih )KHAKoe Ton/iHBo Ana ra30Bofi Typ6nHbi 
#1-GT, 2-GT; yKa3aHHoe AononHMTenbHoe 
TonnnBO AononHMTenbHo coAep>KMT 
ynyMLiiaiotAee cropaHMe KonMHecTBo 
CnC-coeAHHeHMfl (npeAnoMTMTenbHO flMK), 
HMeiomero TeMnepaTypy BcnbiLUKM MeHee 
38 °C, m >KenaTeribHo no MeHbiuetf Mepe oaho 
coeAHHeHne MeTanna (npeAnoMTMTenbHO MMT), 
m noBbiujaKDii^ee TeMnepaTypy BcnbiniKH 
KonnMecTBO AononHMTenbHoro pacTBOpnTena 
(npeAnoHTHTenbHO pacTBopuMbiM b TonnMBe 
ropKMMM nonneHrnnKonb, kctoh, ai^eTaT, cfreHon 
ki/njin scfwp, nMefou4HM TeMnepaTypy BcnbiwKM, 
npeBbiLuaJoii^yio 37,8, 48,9, 60,0, 71,1, 82,2, 

93.3, 104,4, 115,6, 126,7, 137,8, 148,9 °C (100, 
120, 140, 160, 180, 200, 220, 240, 260, 280, 
300 op^ rfle nonyneHHoe TonnnBo oTnunaeTCfl 
TeM, hto oho MMeeT TeMnepaTypy BcnbiiUKH no 
MeHbUJePi Mepe 100°F(38°C). 

npMMep 221 
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flononHMTenbHoe ToannBO - AH3enbHoe 
>KMAKoe TonnnBO #2-D, o6bmHotf Mapw nnn c 
HH3KMM coAe p)Ka h n eM cepbi; npuneM yKa3aHHoe 
TonnnBO AononHMTenbHo coAepwMT 
ynyMiiiaioiAee cropaHne KonnnecTBO 
CnC-coeAHHeHun (npeAnoHTHTenbHO flMK), 
HMeiomero TeMnepaTypy BcnbiniKM MeHee neM 
52 °C, >KenaTexibHo coeAMHeHne MeTanna, u 
yBenMMkiBaioinee TeMnepaTypy BcnbioiKu 
KonnnecTBO AononHHTenbHoro pacTBopnTen«, 
rAe nonyneHHoe TonnnBO oTnunaeTca TeM, mto 
ero TeMnepaTypa BcnbiujKM cocTaBnaeT no 
MeHbiiie^ Mepe 52°C; xenaTenbHo noHn>KeHHyK) 
TeMnepaTypy noMyTHeHUfl una 3aMep3aHnn n 
KenaTenbHO ynymueHHyio Bfl3KOCTb. 

npMMep 222 

flononHHTenbHoe TonnnBO - AH3enbHoe 
>KHAKoe ToruiMBO #4-D, o6bNHOM MapKM nnn c 
hh3kmm coAepxoHkieM cepbi; kinn #4, #5 nerKoe 
nnn #5 Tfl>Kenoe KviAKoe TonnnBo; nnn #3 GT 
>KHAKoe TonnnBO An« ra30Bbix Typ6MH; npuneM 
yKa3aHHoe TonnnBO AononHMTenbHo coAepxcviT 
ynyMiuaioinee cropaHwe KonnMecTBo 
CnC-coeAMHeHMfl (npeAno^TkiTenbHO flMK), 
MMeioi^ero TeMnepaTypy BcnbiujKn MeHee neM 
55°C, coeA^HeHne MeTanna v\ ysennMUBa toupee 
TeMnepaTypy BcnbioiKu KonMMecTBo 
AononHHTenbHoro pacTBopnTenn, rAe 
nonyneHHoe TonnviBo oTnunaeTCfl TeM, mto 
MMeeT TeMnepaTypy BcnbioiKu no MeHbwefi 
Mepe 55°C. 

npMMep 223 

flononHHTenbHoe TonnnBo - >KHAKoe TonnnBO 
Ann ra30Bbix Typ6MH #4-GT; npuneM yKa3aHHoe 
TonnHBo AononHMTenbHo BKnionaeT 
ynymuaKDLMee cropaHMe KonMMecTBO 
CnC-coeAMHeHMfl (npeAHOHTMTenbHO flMK), 
MMejou^ero TeMnepaTypy BcnbiLUKM MeHee 
66 °C, m, KenaTenbHO, coeAMHeHMe MeTanna, m 
yBenMHMBaioiMee TeMnepaTypy BcnbiLUKM 
KonMHecTBo AononHMTenbHoro pacTBopMTenfl, 
rAe nonyneHHoe TonnMBO OTnMMaeTCfl TeM, hto 
MMeeT TeMnepaTypy BcnbiLUKM no MeHbiueM 
Mepe 66°C. 

npMMep 224 

flononHMTenbHoe TonnMBO - aBMaL\MOHHbiM 
6eH3MH; npMHeM yKa3aHHoe TonnMBO 
AononHMTenbHo coasp>kmt ynymjjajoii^ee 
cropaHMe KonMHecTBo flMK MnM Apyroro 
CnC-coeAMHeHMfi(HMM), BicnioHafl Te, KOTopbie 
MMeiOT AaBneHMe napa cm ecu Bbiiue HeM 7,0 
cf)/KB. AfofiM (49 Klla), m rAe yKasaHHoe cnc 
xenaTenbHo MMeeT CKopocTb naMMHapHoro 
nnaMeHM, npeBbiiuaioi^yio 3Ty BenMHMHy a^h 
aBMaL\MOHHoro 6eH3MHa (no ony6nMKOBaHHbiM 
AaHHbiM 44,8 cm/c), MnM 45, 46, 47, 48, 49, 
50 cm/c, MnM Bbiiue; >KenaTenbHO coeAMneHMe 
MeTanna; CHMacaiomee AasneHMe napa 
KonMHecTBo AononHMTenbHoro pacTBopMTena, 
rAe yKa3aHHoe nonyneHHoe TonnMBO 

aBM3LJ[M0HHbtM 6eH3MH - OTnMHaeTCfl TeM, MTO 

oho MMeeT AaBneHMe napa no MeHbLiieM Mepe 
5,5 cf)/KB. AfOMM (38 Kfla), ho He Bbiuue neM 7,0 
cf)/KB. akdCim (49 Klla), m rAe nonyneHHoe 
TonnMBO oTBenaeT BceM cnei^MC^MKai^MflM ASTM 
D910. 

npMMep 225 

flononHMTenbHoe TonnMBO aha mopckom 
ra30BOM Typ6MHbi; npMHeM yKa3aHHoe TonnMBO 
AononHMTenbHo BKnioHaeT ynymuaioiAee 
cropaHMe KonMHecTBo C n C-coeAM h eH mji , 
npeAnoMTMTenbHO flMK, m, bosmokho, 
coeAMHeHMe MeTanna, m yBenMMMBaioi^ee 
TeMnepaTypy BcnbiLUKM KonMHecTBo 
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Aono/iHMTeJibHoro pacTBopnTenn kinn cMecM 
AononHuiTeJibHbix pacTBopuTeneft; yica3aHHoe 
nonyneHHoe TonnMBO or/inMaeTcn Tewi, mo oho 
nwieeT TeMnepaTypy BcnbiujKM no MeHbwefi 
Mepe 60°C. 
npMMep 226 

BbiLuenpuBeAeHHbie npuwepbi, rAe 
AonoriHUTeribHbifi pacrBopnTenb BKnionaeT no 
MeHbuiefi Mepe oamh pacTBopMMbiR b ToruiMBe, 
roptoHHfi TpnaTuneHrnnKOJib nnn 

TeTpaaTuneHmnKonb, BKnionafl nx cMecM. 

ripuMep 227 

BbiiuenpMBeAeHHbie npwviepbi, rAe 
nonyMeHHbie rormuBa AononHMTenbHO 
omimaioTCfl Tewi, hto y AoaneTBopn iot ASTM, 
npoMbiiuneMHbiM m\A npaBMTenbCTBeHHbiM 
craHAapTaM, HacTOflmwM m 6yAyiAHM. 

CneAyeT oijeHMTb, hto KOMnoHem-bi m 
coeAMHeHMfl, kiAeHTnc{)ML;MpoBaHHbie 3Aecb, He 
orpaHnneHbi. 06bMHbie McnbiTaHM* mop/t 

HAeHTMCf)HL\HpOBaTb COeAMHeHMfl, flBTl«K)lAMecyi 

AonoriHHTenbHbiMM pacTBopnTenwMM, KOTopue 
OTBenaioT Tpe6oBaHMHM b OTHomeHMM mx 
CTpyioypbi m noBeAeHMfl b paMKax 3aflBneHHoro 
n3o6peTeHM«. 

HcnoxiHeHneM M3o6peTeHMH zan&menn 
WBTiHeTCfl TaioKe ncnonb30BaHne coneM c u,enbto 
CHH)KeHHj? AasjieHUfl napa n/nnn yBenMHeHMR 
reivinepaTyp BcnbiujKM. npeAnonaraeTca, hto 
HeKOTopbie cojim MoryT 6biTb ncnonb30BaHbi 
HenocpeACTBeHHO b TonnnBe m\A 
onocpeAOBaHHo - nepe3 06114MM pacTBopmenb 
(HanpMMep, Aono/iHUTenbHbiM pacTBopnienb). 

BonbiuviHCTBo coneM pacTBopuMO B BOAHblX 
pacTBopax, 14 M3o6peTeHne 3aflBMTenp BKnionaeT 
cnocoo" HenocpeACTBeHHoro Mcnonb30BaHMfl 
TaKnx pacTBopoB b TonnMBe nyTeM OTAenbnoro 
BnpbicKMBaHWH, o6pa30BaHnw sMynbcun mjim c 
noMoti^bK) flononmiTeribHoro pacTBopnTenn. 

OAHaKo Han6onee npeAnoHTMTenbHOM 

npaKTMKOM HBJlfleTCfl npflMafl paCTBOpMMOCTb. 

npeAnonaraercR raioKe B3awviHafl 
pacTBopuMocTb nepe3 KeroHbi, muKonn, acjwpbi, 
cnnpTbi n T.n. 

>KenaTeribHbiMM HBrmioTCfl conn, KOTopbie He 
bjihsjot OTpMLjaTenbHO Ha cropaHne mm 

3MMCCMM ASHHOrO TOn/lMBa M KOTOpbie B HM3KMX 

KOHL(eHTpai^nHx b coHeraHMM c CflC-TonnnBOM 
3anBMTeji« m, bo3mo)kho, coeAMHeHKeM MeTanna 
CHH)KaioT AaBneHMe napa n/nnn ynynwaioT 
cropaHne. 

HeorpaHMMUBajoiuMe npHMepbi BicnioHafOT 
conn KanbtjHfl (HanpMMep, Ca(NO 3 ) 2 , CaBr^, 
6apMH, conn 6opa (HanpMMep, H 3B0 3 ), conn 
Kannfl (HanpMMep, KNO 3, KBr0 3 , KN0 2l 
KHCO3. K2C2O4, Kl, KH, K 2 W0 4 K2CO3, KOH), 
conn riMTUR (HanpuMep, LiNO 3, LiBr, Lil, 
LiOH), conn >KeJie3a, conn anKDMUHun, KObanbTa, 
Mamnfl (HanpuMep, Mg(N03) 2 , MgBr), Harpun 
(HanpuMep, NaN0 3l NaOH, NaN0 3l NaHC0 3 , 
NaBr0 3t NaBr, Nal, Na 2 C0 3> Na 2 W0 4 ), conM, 
coAep>KaiHMe a30T (HanpMMep, NH4NO3, 
NH 4Br, NH4I), coriM HMKe/iH (HanpMMep, 
Ni(NO 3)2) m conn i^MHKa (HanpMMep, Zn(N03)2). 

3aflBMienb o6Hapy>KMn, hto acenaTenbHbi 

paCTBOpMMbie B TOnflMBe COJIM aJllOMMHMfl, 

MamM«, /iMTMfl, MapraHi^a, naTpMfl, ctpohi^ma. B 
HM>KenpMBeAeHHO« cpopMyne M3o6peTeHM« 
npeAnonaraiOTCfl m APyrMe cohm, cnoco6Hbie 
cHM3MTb AaBneHMe napa mjim yBenMMMTb 
TeMnepaTypy BcnbiWKM. 

DpM 60Jiee BblCOKOM yDOBHe KOHL^eHTpai^MM 

cneAyeT M36eraTb coneM, coAepacamMX cepy 
mjim 6apMM. SKonorMHecKMe coo6pa>KeHMn TaiOKe 



AMKTytOT CBOM TDe60BaHMfl. 

npeAnoMTMTenbHbiMM conflMM 3aflBMTen« 

flBJl«K)TCfl Te, KOTOpbie MOXHO A06aBMTb B 
AOCTaTOMHO^ KOHL\eHTDaL\MM T3K, HT06N 

AaBJieHMe napa CHM3nnocb Ha 5,0, 10, 20, 30, 
5 40, 50, 100, 150, 200, 300 mm npM HananbHbJx 
TeMnepaTypax KMneHMn TonnMBHoft KOMno3ML;MM 
npM Ao6aaneHMM 0,5, 1,0, 2,0, 3,0, 4,0, 5,0, 
6,0, 8,0, 10, rpaMMoneKyn Ha nMTp. 
ripeAnoHTMTeribHO CHMweHMe AasneHMji napa Ha 
10 Be/iMHMHy Bbiiue 20 mm, npeAnoHTMTenbHbi 
KOHi^eHTpai^MM MeHbiue neM 4,0, 3,0, 2,5, 2,0, 
1,5, 1,0 r Monb/n. flpyrMe ypoBHM HaxoAflTCfl b 
npeAenax ot 0,001 ao 30,0 r Morib/n (6onee 
npeAnoMTMTenbHO ot 0,01 ao 5,0 r Monb//i). 
llpMMep 228 

15 CocTaB Ton/iMBa, BKnionaioiAMM CHM>KaioiAee 
AaBneHMe napa KoriMHecTBO no MeHbiueM Mepe 

OAHOM COJIM, paCTBOpMMOM B ymeBOAOpOAHOM 
TOnflMBe MJ1M paCTBOpM MOM B AOnOJIHMTenbHOM 

ToruiMBe, rAe yKa3aHHan conb MO)KeT 6biTb 
BBeAeHa b KonMHecTBe 0,5 r Monb/n TonnMBa, 
20 TeM caMbiM cHuxaa AaBJieHMe napa no 
MeHbLuefi Mepe Ha 1,0, 2,0, 5,0, 7,5, 10,0, 
15,0, mm mum npM KOMHaTHoB TeMnepaType, mjim 
npM TeMnepaTypax McnapeHMfl Ton/iMBa, ecriM 

OHM BblLUe. 

npMMep 229 

25 npMMepbi, npMBeAeHHbie Bbiiue, rAe 
yKa3aHHbte KOMno3MqMM AononHMTenbHO 
coAep>KaT CHM>Katou^ee AaBneHMe napa mjim 
noBbiwafomee TeMnepaTypy BcnbiujKM 

KOnMMeCTBO COJIM. 

30 npMMep 230 

KOMn03Ml4Mf1 Beil^eCTB A^fl MCnOJlb30BaHMH B 

ymeaoAopoAax, Bicn»oHaKDU4a«: 
CnC-coeAMHeHMe; TpnKap6oHM/i 
UMKnoneHTaAMeHMJiMapraHLia; oamh mjim 6onee 
cneAytou^MX KOMnoHeHTOB: jiio6om ao63Bkm (bok) 
35 k TonjiMBy, CHM>Kaiomero AaBJieHMe napa, 
ynymuaioinero TeMnepaTypy BcnbiujKM 
AonojiHMTejibHoro pacTBopMTenfl (Jieii), mjim 
conM (coneM). 

Cnei4MajiMCTbi oi4eHflT, hto mo>kho cAeJiaTb 

MHOrMe MSMeHeHMfl M MOAMC(DMKaU 1 MM 

40 M3no>KeHHoro 3Aecb M3o6peTeHMn, He Bbixoflq 3a 
npeAexibi era cyTM w o6-beMa. 

OopMyna M3o6peTeHM«: 

1. CocTaB TonriMBa, BKniOHaioi^MM no 
MeHbiueM Mepe oaho ropionee coeAMHeHMe co 
45 cTpyicrypOM noBbnueHHoro cropaHMfl 
(CnC-coeAMHeHMe), Bbi6paHHoe M3 rpynnw, 
coAepKameM aribAerMAOKMcnoTbi, OKCMAbi 

C 2 -C 12 , KeTOKMCJIOTbl, CJ10>KHbie SCflMpbl 
C 3-^15, OpT034)Mpbl, AMSq^Mpbl C 3 -C 12 , 3Cf)Mpbl 

rriMKOjiei^ C5-C20, rriMKOJiM, ajiKMnKap6oHaTbi 
50 C 4-C20, AHKap6oHaTbi ( AMajiKMriKapSonaTbi 
C 3-^20. opraHMHecKMe m HeopraHMHecKMe 
nepoKCMAbi, rM Apo n e po KCMAbi , aMMHbi, 
AMHMTpaTw, oKcanaTbi, qbeHOJibi, 6opHbie 

KMCJIOTbl, OpT06opaTbl, rM APO KCM KM CJIOT b! , 

55 opTOKMCJioTbi, aHrMApMAbt, au,eTaTbi, 

HMTp03C})Mpbl M MX CMeceM, B KOJIMHeCTBe, 

yjiymuaioLueM cropaHMe npM ycnoBMM, hto 
yKa3aHHoe coeAMHeHMe MnM cMecb coeAMHeHM^ 
MMeeT cKpbiTyjo TennoTy napoo6pa30BaHMH He 
MeHee 21 Kfl>K/MOJib npM TeMnepaType KMneHMji 

60 M CKODOCTb naMMHapHoro 5yH3eHOBCKOrO 

nnaMeHM, paBHyio mjim npeBbiLuafou^yK) 40 cm/c; 
m He coAep>Kamee CBMHi^a coeAHHeHMe MeTanna 
MnM sneMeHTa, BKnwHafl coeAMHeHMe, 
ABJiflioLi^Mecn ero opraHMHecKMMM m 

HeOpraHMHeCKMMM npOM3BOAHblMM, Bbi6paHHoro 

M3 rpynnbi, coAep>KaineM 6poM, BMCMyT, 
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6epmmMPi, KanbLjMfi, Lje3Mfl, xpowi, Ko6anbT, 
wieflb, cf>paHL4MM\ raruiMfl, repMaHMM, moa, mhamm\ 
Monn6AeH, HHKerib, hmo6mm, cJx>ccf)op, 
nannaAH^. py^MAMM, ojiobo, ljmhk, peHMM, 
KpeMHH^, BaHaAMM, CTpoHLtMtf, 6apMM, paAMM, 

CKaHAMi^, HTTpUM, aKTMHMM, TOpufi, THT3H, 

qupKOHMM, rac()HMM, npoTaKTMHMM, TaHTan, ypaH, 
Bonbc^paM, HemyHMM, nnyTOHMM, pyrexia, 
ocmmK, aMepuqn^, poAMfl, mpmamm, KiopuCi, 
nnaTMHa, 6epKnnM, cepe6po, 3ortOTO, 

KaJlHCfcopHHM, KaAMUfl, pTyTb, TMT3H, MblllibflK, 

cypbMa, ceneH, Tennyp, nonoHMM, aciaT n mx 
cm ecu b KO/inMecTBe, ynynujaioineM cropaHMe. 

2. CocTaB no n. 1, omMMatoiUMfica TeM, mto 
yKa3aHHoe CnC-coeAMHeHne npeACTasnaeT 
co6om" KHcnopoACX>Aep>KaLuee BeunecTBO hum 
CMecb Taicnx BemecTB, MMeioujee MMHHwianbHyio 
cKpbuyK) Ten/iOTy napoo6pa30BaHMfl 28,0 
Kfl>K/MOJib npn TewnepaType KMneHMfl nnn 326 
Kfl>K/Kr (140 BTE/cf)) npu 15,6°C (60° F), b 

3aBMCMMOCTM OT TOrO, KaKafl M3 Be/IMHMH BblLUe. 

3. CocTaB no n. 1, OTnuMawLi^n^cfl TeM, mo 
yKa3aHHoe CnC-coeAMHeHne npeACTaBnaeT 
co6om KHcnopoACOAep>Kau4ee BeujecTBo hum 
cwiecb Beu^ecTB, MMeHDinee MW-MManbHyio 
cKpbiTyio TennoTy napoo6pa30BaHMH 32 
Kfl>K/MOJib npM TeMnepaType wneHMfl mjim 372 
KflxtfKr (160 BTE/cf)) npM 15,6°C (60° F), B 

3aBMCMMOCTH OT TOrO, KaKafl M3 BeJlMHUH BblLUe. 

4. CocTaB no nn. 2m3, OTnMMajoiuMMCH TeM, 
hto yKa3aHHoe KMcnopoflcoAepwamee BemecTBO 

HJ1M CMeCb T3KHX Beil^eCTB MMeeT MHHMMa/lbHyiO 

cKopocTb ropeHMfl 43 cm/c (nnaMH naMMHapHoft 
ByH3eHOBCKoii ropenKM). 

5. CocTaB no nn. 1-4, omMMaiomMMCfl TeM, 
mto CnC-cx>eAHHeHMe Bbi6paHo us rpynnw, 
cocTO^meM M3 MeTnneHAHMeTnnoBoro 3a>npa, 
MeTnneHAM3TnnoBoro ofywpa, 
MeTnneHAnnponnnoBoro acfwpa, 
MeTuneHAnSyTMnoBoro 3o>npa, 
MeTnneHAMM3onponnnoBoro scjwpa, 
AHMeTtinoBoro scfwpa RmTwneHrnmonn, 
AH3TnnoBoro scfwpa AH3TnneHrnnKon^, 
AHMeTnnKap6oHaTa, AH3TMnKap6oHaTa, a TaiOKe 
mx cMecetf. 
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6. CocTaB no n. 5, OTnMMaioii\MMCfl TeM, mto 
yKa3aHHoe CIlC-coeAMHeHMe n peACTaBnneT 

CO60M A^M0TMTIKap6OHaT. 

7. CocTaB no n. 1 , OTnMMaioLAMficfl TeM, mto 
yKa3aHHoe npoM3BOAHoe coeAMHeHMe mtim mx 
CMecb coAepxMT GepMnxiMM, KpeMHMfi, Kanbi^MM, 
HMKexib, MonM6AeH, repMaHMM, ocmmm, Tennyp, 
ceneH, BMCMyT, cypbMy, MbiwbflK, onoBO, 

nOTIOHUM, l^MHK, MeAb MTIM CfDOCtfcop MflM MX CMeCb 
B KOflMMeCTBe, AOCTaTOMHOM Ana yBeJIMMeHMfl 
3KOHOMHHHOCTM TOn/lMBa. 

8. CocTaB no n. 1, OTriMMaioiAMtfcfl TeM, mto 
yKa3aHHoe npoM3BOAHoe coeAMHeHMe coAep>KMT 
KpeMHM^, repMaHM^, ceneH, ojiobo, l^mhk, MeAb, 
cf)ocqt>op MjiM mx CMecb, a Tawe MoxeT 
coAepwaTb asoT, cfjTop, xnop, cepy mjim mx 
CMecb. 

9. CocTaB no n. 8, OTJiMMatoiAM i^cn TeM, mto 
yi<a3aHHoe npoM3BOAHoe coeAMHeHMe 

paCTBOpMMO B TOmiMBe M flBTlfleTCfl 
L^MKTIOMaTMMeCKMM. 

10. CocTaB no n. 8 mjim 9, oTnMMatoiAMtfcH 
TeM, mto yKa3aHHoe npoM3BOAHoe coeAMHeHMe 
MMeeT sHeprMfo o6pa30BaHMfl, 6nM3Kyto k 
nono^MTejibHof^, ho npeBbiiuafomyto no 
MeHbiiieii Mepe - 200 KKan/Monb. 

1 1 . CocTaB no nn. 1-10, OTJiMMaiOLL\MMCfl TeM, 
mto yKasaHHoe TonriMBo AonoriHMTenbHO 
coAep>KMT oKMcriMTerib. 

12. CocTas no nn. 1-11, otti MMa iolam mch TeM, 
mto yKa3aHHoe TonnMBo AonoriHMTenbHO 
coAepxMT paKeTHoe TonriMBo mhm 
AonoriHMTeribHoe TonriMBo, Bbi6paHHoe M3 
ymeBOAopoAOB mjim BOAopoAa nnn mx CMeceii. 

13. CocTaB no n. 12, omMMaioiUMtfcfl TeM, 
mto yKa3aHHoe paKeTHoe ToruiMBo mjim 
AonoriHMTeribHoe TonnMBo cocTaBnfleT no 
MeHbiiieM Mepe 50 06. % cocraBa. 

14. CocTaB no nn. 1-13, OTriMMaioiAMMCfl TeM, 
mto yKa3aHHoe TonriMBo npM cropaHMM o6pa3yeT 

CBeTHUjyiOCH peaKqMOHHyio 30Hy, B03HMKaiOLAyiO 

Ha HeKOTopoM paccTO^HMM ot 3/ieMeHTapHoro 
MeTanna mjim noBepxHocTM sneMeHTa m 
coAep>Kai4yio MacTMi^bi okcmaob cy6MMKpoHHoro 
pa3Mepa. 
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KflXC/Kr / ETE/$ 



(15 ,6°C) 



(60°F) 



(15,6°C) 



/ 



Ta&nma I 
BTE/raji 

(60°F) 



Bofla 
flMK 

MeTaHOJi 

3TaHOJI 

MTE3 

TAM3 

BeH3HH 



0 

14607 
19934 
26749 
35123 
36495 



0 

6280 
8570 
11500 
15100 
15690 



0 

15652 
15847 
21204 
26087 
28067 



0 

56100 
56800 
76000 
93500 
100600 



41868-44194 18000-19000 



30411-33201 109000-119000 

Ta6JiHJna A 

3KBHBaJieHTHOCTfc BTE/ Ten JIOTH CrOpaHHH npHHepHUX COCTaBOB 
CnC/AOnOJIHHTeJIBHOG TOnJIHBO 

npoi4eHTHoe coflepxaHHe cnc-coeflHHeHHH b 

KOM6HHai|HH CnC/flOnOJIHHTejIfcHOe TOnJIHBO 

5% 20% 40% 60% 80% 

npH6jIH3HT. % BTE B 

3KBHB.no pa6oTe kom- 

6HHauHM CnC/Aon.T. 97,5% 5-90% 

ot cTaHflapTHoro Ton- 
JiHBd no ASTM 



75-85% 70-76% 68-73% 
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Ta6jiHija 1 

nPOMMIgJi eHHHe J06aBKH K flH3eJIhHOMV TOnJIHBV - (ftyHKUHH H THFUJ 
KJiaCC HJIH ^yHKI^HH 06HHHUft THT1 A06aBKH 



1. yjiymneHHe KanecTBa 3a>KHraHHa. AjiKHJiHHTpaTU 
IIoBumeHHe ijeTaHOBoro HHCJia, 
Ten caMHM aKTMBHpyn 6ojiee 

6iICTpHH CTapT M yMGHBHiaH KO- 

jiHHecTBo 6ejioro fltma. 



2. HHrHSHTOpW OKHCJieHHK. 

MHHHMHaaqHH OKHCJieHHH h o6pa- 

30BHHHH CMOJI H OTJIOECeHHH . 

yjiynmeHHe cpoKa xpaHeHH*. 

HHrHdHpyioT pocT 6aKTepHfl h 
rpH6KOB f KOTopBie pacryT Ha 
yrjieBOflopoflax ; noMoraoT npefl- 
OTBpaTHT h 3a6HBaHMe <|>KUI&Tpa 
3THMH OpraHHSMaHM - 



Aji K H Jia HMHLI H aMHHOCOflep- 

»amne KorauieKCHue wa- 
TepHajiH. 



CoeflHHeHHH 6opa, 3$HpLt 

3THJieHrJIHKOJIH , HGTBSp— 
TMHHEie aMHHOCOeflHHeHHH, 
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4. < Ho6aBKH / npeflOTBpamaoniHe 06- 

pa30BaHHe pHCaBHHHH • 

Mhhhmh 3MpyioT o6pa30BaHHe 

pacaBHHHH B TOnJIHBHHX CHCTGMaX 

h cpeACTBax xpaHeHMa. 



OpraHHMecKHe khcjiotbi h 

COJIH aMHHOB • IIlHpOKO HC- 

nojiB3yeMuft thit ocHOBaH 

Ha flHMepH30BaHHOH JIHHO- 
JieBOA KHCJIOTe. 



o 
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5. AS3aKTHBaTop MeTaJlJIOB. 



N , N * -AHcajimjHJiHfleH- 
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fle3aKTWBwpyeT hohbi mcau, 

KOTOpBie aBJISJOTC* CMJlbHHM 
KaTaJIH3aTOpOM OKHCJIBHHH • 



1 , 2-nponaHflHaMHH , 



6. AenpeccopHBie «o6aBKH, cHKacaBO- 

TeMnepaTypy TeKynecTH* 
CHH»raBDT TeraiepaTypy noTepw 
TeKynecTH h yjiynmaiOT hh3ko- 
TeMnepaTypHyc TeKynecTt ny- 

TBVL MOAH(J)HKai|HH CTpyKTyp r 
pOCTa BOCKOBHflHHX KpHCTaJIJlOB 

h/hjih arnoKepai^HH . 

7. fleoMyji&raTopn m Ao6aBKH, 
cHM^canmHe noMyTHemie. 
yjiyKinaioT oTflejieHHe boah ot 
TonjiHB h npeflynpe)iCflaK>T no- 
MyTHeHMe . 



06HMHO COCTOHT H3 IIOJIH- 

MepHHX MaTepHajioB f TaKHX 
KaK noJiHOJie$HHH, nojiHaK- 
pujiaTM , noJiHMeTaKpHJiaTia , 

MOflM^HqHpOBaHHUe nojiH- 
CTHpOJBU, COnOJIMMepfcJ 3TH- 

jieH-BHHHJiai4eTaT h 3THJieH- 

BHHHJIXJIOpHfl . 

IIAB, yBejiHMHBaiomHe CKOpOCTB 
pa3flejieHHH boabi m ToruiHBa • 

06HHHO flOCTaTOHHO CJIOKHBie 
CMeCH . 
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8. flo6aBKH, noAaBJiHiomHe o6pa- 
aoBaHHe flHMa. Cboaht k mh- 
HHMyMy ahm BBixjiona, KaTajiH- 
3Hpyn 6ojiee nojinoe cropaHHe 
yriiepoAHBix MaTepHajioB, nyTeM 
noAAep^caHMii pacrauieHHH . 

9. ^eTepreHTti-AHcnepraTopu. 06ec- 
ne^HBaioT HHCTOTy tofijihbhoh chc- 
TeMti ABHraTejiH. IIpenHTCTByDT 
o6pa30BaHH» OTno»ceHHM b conxte 

h 3a6HBaHHro mraceKTopa. IIpenHT- 



KaTa Jim 3 a t opH - o6mhho Ha- 
HeceHHue coe^HHeHMH 6apH*. 
PacnuneHHoe cocTOHHHe iioa- 
AepHCHBaeTCH c noMonjBio a©~ 
TepreHTOB • 



06HMHHe IIAB. HaCTO HBJIfliOTCfl 

nojiHMepHBJMH MaTepnajiaMH , 
coAep»camHMH aMHHti m APyrne 
^yHKqHOHajibHue rpynraa. 
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CTByoT arjioMepaitfiH oca^Ka, 
noA^ep»HBaH othm oiithxciji&hhg 

XapaKTepMCTHKH (^HJIfcTpai^H. 

10.flo6aBKH f yjiynaiomHe npoBOflH- 
MocTb - ynymnaDT paccesHHe 
cTaTMHecKoro 3apH#a. 

H,KpacKTejiH - b qejisx HfleHTH- 
4>HKai;HH, b HacTHocTH r no qeHe. 



COJIH aMHHOB, COJIH MeTaJIJIOB 

h nojiHHepHiie coeflHHeHH* . 
PacTBopHKue b TonjiHBe TBep- 

ABie H MCHAKHe KpaCHTOJIH. 



12.flo6aBKH / npennTCTByiomHe 06- 
pa 3 oBaHHD Jitfla - CHHHcaioT 
TOHKy 3aMepaaHHH He6ojn>niHX 
KOJiHMecTB BOflia c qentio He 

AOIiyCTHTB 3a6HBaHHH JIHHHH 

noAaMH TonJiHBa. 



HH3KOMOJieKyJlHpHLie cnnpTLi 

(sTaHOJi, H3onponaHOJi h/hjih 

MeTaHOJl) H MOHOMeTHJIOBHft 
3$Hp OTHJieHrJlHKOJI^ HJIH MO- 
HOMeTHJIOBHH 3$Hp flH3THJieH- 
r JIHKOJI5I . 



ITpHMenaHHe: HeKQTOptie Mai-epHaJiu MoryT npoflaBaTBca KaK MHoro- 
$y h KijHOHa ji BHtie hjih MHoroi^ejieBBie Ao6aBKH f BmrojiH5iK>mHe 6ojiee OflHOft 

<J>yHKlJHH. 
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